ff). 
f} 
iM 
te 
& 
e 
ta 
u 
be 
iM 
y 





stress relieving at 120 feet /minute 


20-foot welded steel tubes travel through this Surface 
Combustion High Speed Furnace with stop-watch pre 
cision at the speed of 120 feet per minute, fast enough for 
any production line. Such speed requires high heat input 
(the tubes heat to 650 F. in 6 seconds) which, in turn, 
demands split-second control of the “time exposure” in 
the heating chamber. This presents the kind of heat en- 
gineering and materials handling problems with which 


Surface has had such long and productive experience. 





Surface High Speed Furnaces fit into the production line, 
eliminate heat treat bottlenecks. They are designed in 
many sizes for a wide range of processes on ferrous and 
non-ferrous metals. They can be automatic or semi- 
automatic, gas or oil fired. Write for Literature Group 


H53-5 and see how these “hot-rod” furnaces can give 


you savings in heating time, equipment cost, fuel, mainte 


nance, floor space, metal, and labor. 


SURFACE COMBUSTION CORPORATION TOLEDO 1, OHIO 


ALSO MAKERS OF 


Aathabar HUMIDITY CONDITIONING ,J@meffmell automatic SPACE HEATING 
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new bulletin on 


THERMALLOY" 


FURNACE 


CONVEYOR BELTS 


THERMALLOY 
CONVEYOR BELTS 


for heat-treating 


furnaces 


SLECTRO-ALLOYS DIVISION - ELYRIA, OHIO 
Stee US Pet On. 


See how design know-how 


and modern foundry practices can produce high alloy 


conveyor belts that last longer in heat treating operations 


In this new bulletin you will see how Electro- 
Alloys engineers started with certain design 
theories about high temperature conveyor 
belts .. . and how these ideas directed the 
production of heat-resistant Thermalloy 
castings. You will see the importance 
attached to precision assembly of these 
castings into Thermalloy Conveyor Belts. 

Finally, you will be interested to know 
that Electro-Alloys has established unique 
testing procedures that will give you a good 
indication of what can be expected from 
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Elyria, Ohio 
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Thermalloy Conveyor Belts in operation. 
These results are shown in a composite 
load curve chart in the bulletin. And, 
Electro-Alloys engineers can apply these 
results to your installation...so you can get 
longer service life from Thermalloy Con- 
veyor Belts in your heat treating furnaces. 

Start planning now to use Thermalloy 
Conveyor Belts to lower operating costs. 
Write for your free copy of Bulletin T-241 
... Electro-Alloys Division, 5002 Taylor 
Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISION 


*Reg. U. S. Pat. Off. 





Ae / wae saying... 





T™ rinst of the month sure comes 
around in a hurry and before you 
realize what has happened, grocery and 
store bills start coming in again and 
someone in the MP production depart 
ment starts velling for my 750 words 
I've certainly been traveling on all 
four since the Northwest Regional ¢ hap 
ter Officers’ Conference in Seattle on 
Feb. 19, with stopovers at Salt Lake, Chicago and Cleveland 
before heading for Boston and the Se Winter Meeting then to 
New York and Washington before autoing to Ann Arbor for 
two days to help some 400 others commemorate Col. A. F 
White's seventieth birthday, which also signaled his retirement 
from 43 years association with the University of Michigan 
The Colonel, as A.S.M.’s first) president, occupies a very 
prominent niche in the esteem and affections of us all. 1 was 
pleased to represent you A.S.M. members at the banquet and Solventol research has 
to endeavor to let the Colonel and all the world know how recently developed a 
highly regarded were his services to the Society and his engi new Series of Di-Phase 
neering contributions for the benefit of all) mankind The Metal Cleaners which 
splendid high-temperature program presented during the two give more protection in 
days as a sper ial tribute to the Colonel will be publish d by the both dip and spray 
A.S.M. as a commemorative volume cleaning operations. 
Home tor the week-end (for me the week-end is one day These improved clean- 
Sunday) then to New York to attend a committee meeting on ing materials now have 
the “Joint Metallurgical Societies Meeting in Europe in 1955” a new high flash point 
in Cleveland for a meeting with the Public Relations Committee minimum of 210°F. 
of the Industrial Furnace Manufacturers’ Association, where plus, making possible 
plans were completed for a three-session program on furnaces the following important 
at the Metal Congress in Chicago, Nov. | to 5, 1954. (And advantages: 
Mister, if you haven't, please use the hotel reservation form 
you received. It’s valid until June 1. After that date, it’s every Much safer operation. 
body for himself.) 
An overnite trip to Cincinnati for the very successful Coldayein 
( hapters Regional Meeting. Then roometted to Chicago for a . 
meeting of the National Science Teachers Association and Improved cleaning 
banquet-presentation of the @ Recognition Awards for Science efficiency. 
Teachers. Three nites on sleepers last week and four out of Improved temporary 
five nites this week on the roaring rolling rocking choo-choo rust protection. 
It's a joy to travel from place to place, see the old and new 
ASMers and note the fine job the chapter officers and members 
are doing — a swell job of “carrying on” 


And that expression brings to mind an important date chang S oO LV 3 N T oO L 


we just received from Kenneth Headlam-Morley, the honorary 

general secretary of the Kuropean Congress (regular job See WD "> 

retary, the Iron and Steel Institute of Great Britain), namely TAL CLEANING 

that the date for the opening of the “55 Congress has been | ME 

advanced from June 1 to June 8. In London, June 8 to 14 

in Dusseldorf, June 16 to 20; closing in Paris, June 21 to 24 
I've just mailed Letter No. 1 to those who sent in a request 

for additional information about the ¢ ongress. It’s not too late 

to get your name on that list if you are interested. Liquid Series of Metal Cleaning 
And to mention Kenneth Headlam-Morley is to call you Compounds. 

attention to the tops in association secretaries. He's thorough 

capable, thoughtful and considerate. He has everything it takes 

to insure a well-planned and successful Congress. You should 

meet him. He's just such a guy as I like to be like 


Cordially 


Less solvent loss. 
Greater savings. 


SEND TODAY for technical speci- 
fications and descriptive literature 
on the NEW Solventol Di-Phose 


SOLVENTOL CHEMICAL PRODUCTS, INC. 
DETROIT 3, MICH. PH. TOWNSEND 86-8466 
NAME 

POSITION 

ADDRESS 


W. H. E1senman, Seeretary 
AMERICAN Socirty ror METALS 
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Operator's touch controls slab movement through 8k" rolls, 


Now Available! Tremendous new Dow facilities, now in 


UP TO 95% operation, are geared to supply large quantities of magnesium plate, 


sheet and extrusions—in many new sizes, shapes and forms. Years 


of experience with magnesium were combined with newest volume 
PRICE RE DU¢ ‘TION production technique sto create the world’s first 84-inch coil mill for 
4 4 A . 
rolling magnesium. If you are a designer, engineer or manufacturer 
—anxious to cut costs and improve products— it’s time to take 
ON PLATE & SHEET seriodatsog tghors mopesont Cathe ware 
af 4 C Ss vi a new look at strong, lightweight magnesium! Ca we neares ow 
office or write today for information—THE DOW CHEMICAL COMPANY, 
Magnesium Sales Department, Midland, Michigan. 


MAGNESIUM PLATI Light, strong MAGNESIUM SHEET — New production MAGNESIUM COIL Note size 
magnesium tread plate—lengths to 16 feet, facilities and rigid inspection insure top quality of coil, illustrates new availability 
widths to 6 feet, thickness to 2 inches. magnesium products. in greater widths and lengths 


you can depend on DOW MAGNESII 














4 


aes | a 


LOADING PARTS READY FOR BRAZING Over 1350 assemblies furnace. Stewart Warner finds that maintenance costs on this 


per hour can be brazed by one man with this G-E mesh-belt furnace are even lower than estimated at the time of purchase. 


Stewart Warner Cuts Rejects up to 907 


. 
plein as yi 


NO HAND MACHINING - Now the ferrule NO FORGING NEEDED Now the com- NO WELDING NEEDED Production has 
bodies are screw-machine parts and the ponents of this elbow (top) are made by been speeded by brazing rather than 
extensions are made on a punch press screw machines and furnace brazed. welding this cylinder assembly 














ONE OPERATOR BRAZES MANY PARTS Copper brazing paste 


is applied as operator places assemblies on mesh-belt. 
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SMOOTH FILLETS 


Brazed assemblies drop into tote box from 


G-E furnace clean and bright with smooth fillets at joints 


by Brazing in General Electric Furnace 


Boosts Production and Lowers Costs 
By Eliminating Expensive Operations 


Assembly rejects of metal ferrules cut 90%, material 
costs reduced, by brazing with a General Electric mesh 
belt furnace, reports a large Chicago manufacturer of 
lubrication-system and automotive parts. 

Says Henry Orth, General Foreman and Metallurgist 
of the Stewart Warner Corporation: ‘“‘By brazing assem 
blies in a G-E furnace instead of welding them or machin 
ing the complete part from a single piece of stock, pro 
duction per man hour has been boosted considerably. 
We've also been able to simplify the design of many 
parts. The over-all result: substantial savings in labor, 
handling, and material.” 


G-E FURNACE ELIMINATES 3 QPERATIONS 
Machining—With furnace brazing, parts that formerly 


had to be machined in one piece can now be broken down 
into simple components for quick production at low cost 
on screw machines or punch presses. 

Forging and Welding —Parts formerly welded, or forged 
and welded, are now electric-furnace brazed with less 
labor. One unskilled operator can braze several times the 
quantity that could be welded by one man. After brazing, 
the parts are clean and bright with smooth joints. No 
machining is required. 


G-E APPLICATION ASSISTANCE 


Stewart Warner’s experience is another example of the 
benefits of modern metal processing with electric furnaces. 
To improve your operation, look to General Electric, 
a pioneer in the development of better industrial heating 
equipment. G-E service facilities are unmatched by any 
other heating equipment manufacturer. For application 
help from a G-E Heating Specialist, contact your G-E 
Apparatus Sales Office. 


GENERAL @@ ELECTRIC 


WRITE NOW FOR THESE MODERN METAL PROCESSING BULLETINS 


@ Furnace and Induction Brazing, GEA-5889 


@ Heat-treating Aluminum, GEA-5912 


© Annealing Malleable tron, GEA-5797 


© Forging with Induction Heat, GEA-5983 


Address: General Electric Co., Section 720-128, Schenectady 5, N. Y. 
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When you need instrument 
service eee 


Ever have a tire blow out while you’re travel- 
ing late at night? If it happens near a service 
station, you’re lucky. But if it’s on a lonely 
road far from town, you’ve got trouble. 


When it comes to service on instruments, you 
don’t need to take chances on being lucky. 
Because when you have Honeywell instru- 
ments, you’ve always got the comfortable feel- 
ing that service is close at hand . . . whenever 
and wherever you want it . . . from the world’s 
biggest instrument service organization. 


Over 110 Service Centers Efficient 


No matter where you may be, there’s a 
Honeywell service man near you. Offices are 
located in more than 110 cities of the United 


States and Canada, near every large produc- heat-treatment 


tion center. 


When you run into trouble, just telephone or 

wire the nearest of these offices. You'll get a 

service specialist promptly . . . often within a of Allen SCYTeWS 

. mee ; ses 
few hours. This quick attention to your needs 

protects your production schedules, and pre- 

vents delays that can cause costly stoppages. 


Trained Personnel in Wes tinghous e 


Honeywell service men are thoroughly trained 
for their important responsibilities. In the 
Honeywell factories, hand-picked men learn 
both the theory and practice of instrument 
maintenance. Then they serve an apprentice- 
ship in the field offices, to gain further first- 
hand experience. You can be sure that the 
Honeywell man who calls at your plant is a 
qualified specialist, well versed in the prac- 
tical art of keeping good instruments in the 
best condition. 


2 : ; rm ng 
Periodic Service = eve AB 


But why wait for emergencies— when you can 
prevent them with periodic service. Under a 
simple contract, a Honeywell man will visit 
your plant at regular intervals to inspect, 
clean and adjust your instruments and con- 
trols. The plan is economical, and can save 
you hours of production time. Our nearby 
branch office will be glad to give full details on Electronik instruments are supplied with a variety of control 


- Se : forms .. . both electric and pneumatic . applicable to prac- 
Honeywell Periodic Service. tically any type of furnace. 





Five different operations are accomplished in auto- 
matte sequence tn a continuous heat-treating furnace 

. under control of Electronih instruments on the 
panel at left. Here parts are moving on a conveyor 
from the quench tank into the washer, 


furnace with £lectraniK control 


EAT TREATING of socket-type screws and hex keys, 
H at the Allen Manufacturing Company, now con 
solidates several different operations into a single, 
continuous process which functions smoothly 
under accurate control of ElectroniK instrumenta 
tion. A conveyorized Westinghouse furnace performs 
the multiple jobs of carbon restoration, hardening, 
quenching, washing and tempering in an integrated 
cycle. Carbo-nitriding is also done when specified. 
One man supervises the whole operation, which 
formerly needed several pieces of equipment and 
five men. 


In a highly automatic production unit such as this, 
precision and flexibility of control are essential. 
ElectroniK controllers meet these requirements with 
outstanding success. They hold temperatures with 
pin-point accuracy in the hardening and tempering 
units and in the Endogas atmosphere generator . 

keep each unit operating at exactly the right condi 


tion, for high quality heat treatment at high produc 
tion rates. 

The ability of ElectroniK instruments to stay on the 
job week after week helps to insure continuous 
productivity of this key process. Here as in hundreds 
of other heat-treating departments throughout in 
dustry, these instruments chalk up a record of top 
performance, with an absolute minimum of routine 
attention. 

Whether your furnaces are gas-fired or electric, batch 
or continuous, make sure they're equipped with 
ElectroniK controllers ... the leading choice of the 
metal-working industry. Your nearby Honeywell 
sales engineer will be glad to discuss your specifi 
application. Call him today . . 
phone. 


he’s as near as your 


MINNEAPOLIS-HONEYWELL REGULATOR Co 
Industrial Division, Wayne and Windrim Avenues 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 1531 “ElectroniK Controllers’...and for Condensed Catalog and Price List 53-1 


HW) Honeywell 


BROWN INSTRUMENTS 


Fiat Ww Coutiols. 








Gentlemen: 


The Lake Erie Die Casting Machines purchased for operation 
at this division of AUTO-LITE are giving service that is proof 
of the incorporation of carefully developed engineering ad- 
vancements in this field of equipment manufacture. 


By comparison, failure of operating components of the ma- 


J chines is negligible. Primarily, this is due to the sound and 
Here's an important | ° glig y und an 


rigid design of the basic machine members. 


message for you from rhe hydraulic panel board system is compact, valving is easily 


accessible and leakage easily controlled. 


THE ELECTRIC Radiographic inspection indicates that use of your ‘’Pressure- 


Pac” in the construction, results in less porosity than is evi- 


AUTO-LITE COMPANY denced by machines not employing this principle, developed 
read it for yourself to the high point achieved in your design 


The rigidity of your frame of these machines, results in accel- 
eration of the setting of dies, as equal tensioning of the tie 
bars is accomplished, usually, in one cycle of adjustment which 
is not possible upon machines lacking this inherent stability 


These are features which we feel are very important as pro- 
duction rates are materially affected by these qualities, which 
are not discernible in the usually simplified statement of speed 
in shots per hour... 


Our repetitive purchases of your equipment is probably the 
most sincere proof of our current interest in your equipment, 
coupled with the fact that Lake Erie machines are presently 
accounting for over 300 operating hours, daily in this plant. 
F. H. Drummond 
Vice-President 











-.-evidence that Lake Erie machines can 


improve your die casting operations 


@ Lake Erie Die Casting Machines are available in 10 models, ranging in capacity from 100 to 1000 
tons for casting all the usual non-ferrous metals and alloys. Illustrated is new 1000 ton model 
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THE LAKE ERIE DIE CASTING MACHINES referred 
to by The Electric Auto-Lite Company have 
features long desired but never before avail 
able in die casting equipment. In addition 
to the patented “Wedge Cam Toggle” and 
“Pressure-Pac” injection unit, they have many 
other mechanical improvements that put this 
equipment strictly in a class by itself. These 
advantages are not restricted in use to The 
Electric Auto-Lite Company. Other Lake Eric 
customers are enjoying them and you can too 


Write or call us today to discuss improved 


equipment for your plant 


Have you seen this Die Casting Movie? 
“PRESSURE ON PRODUCTION” 


Construction and operation of Lake Erie die casting ma 
chines vividly illustrated and described. A Lake Erie rep 
resentative will be glad to call and show this film to you 
at your convenience. Or, you may borrow the film if you 


prefer (16 mm sound, color, 17 minutes running ume) 


a o> VN need 


@ Part of the battery of Lake Ene dic casting ma 
chines operated by The Electru Auto-Lite Comy any 
Lake Erie machines presently account for over 400 
operating hours daily in this plant 


@ Close-up of a Lake Erie Model H-80 die casting 
machine in The Electric Auto-Lite Company plant 
Machine is push button controlled, hydraulically of 
erated, has an 800 ton mechanical loc king pressure 


AMONG COMPANIES PURCHASING THIS EQUIPMENT 
SINCE ITS INTRODUCTION IN 1952 
The Electric Auto-Lite Co The Dow Chemical Co 
Bendix Aviation ( orp Allis-Chalmers Mtg. Co 
Bohn Aluminum & Brass ¢ orp Westinghouse Electric 
General Electric Co Corporation 


McCulloch Motors Corp Central Die Casting & Mfg 
Johnson Motors Co., Inc 


LAKE ERIE 
SRGINESRING CORP. 


General Office 


620 Woodward Ave., Buffalo 7, eu 


District Offices in New York « Cuicaco « Derroir « PrrissurGH 


HYDRAULIC PRESSES « DIE CASTING MACHINES 
ROLLING MILL AUXILIARY EQUIPMENT 


AE ERIE ® 
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New 
Twiste on 


TORSION 
at 


Prof. Paul De Koning conducts 
a torsion test on 60,000 
inch-pound capacity Riehle 
Precision Torsion Tester in 
engineering laboratory of 
Michigan State College. 


by RIEHLE 


Are you considering a new torsion testing machine? 


Then consider these features of the Riehle Precision 
Torsion Tester. First, it has the same Pendomatic in- 
dicating unit that has won widespread preference for 
Riehle Universal Testing Machines. Pendomatic’s 5 
scale ranges assure precise load reading on every test. 
The indicating unit follows the dimensional changes 
of the specimen as load is applied, so no additional 
forces are set up during a test. This quick, easy-to- 
operate mechanism is standard equipment at no extra 
cost on all Riehle PT Torsion Testers. 





On a Riehle machine, the load can be applied and 
weighed in either direction of rotation. T-slotted chucks 
to hold special adapters are standard equipment on 
machines of 30,000 inch-pounds capacity and larger. 





oo A A A AE A SE a RE RE 

RIEHLE TESTING MACHINES 

Division of American Machine and Metals, Inc. 

Dept. MP-554, East Moline, Illinois 

[) Send new free Bulletin RT-10-54 on Riehle Torsion 
Testers. 

C) Send a Riehle representative to see me. 


Fingertip control makes operation easy. Pilot lights 
indicate what is happening to the specimen at all times. 


The pleasing, clean-cut lines of a Riehle Torsion Tester 
will enhance the appearance of your laboratory. It 
stands unmatched in this respect. Capacities of standard 
machines range from 4,000 to 300,000 inch-pounds. 
Riehle Torsion Testers can be built to handle almost 
any length specimen. 


What is your problem? 
Send us details. Without obligation, Riehle engineers 
will gladly recommend equipment and methods for 
determining the correct answers to your specific torsion 
testing problems. Or, request a free bulletin by mailing 
the handy coupon below, 


| RIEHLE 


Division of 
American Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 


"One test is worth a thousand expert opinions” 


NAME AND TITLE 
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Ultrasonic Gage 

The Reflectogage, a new, portable, 
ultrasonic instrument for measuring 
the thickness of steel sheet where only 
one surface is available, for checking 
the continuity of bonds and for testing 
raw stock for laminar defects has been 


—— 


announced by Sperry Products, Ine. 
Using high accelerating voltages and 
slow sweep speed, the new instrument 
measures steel thickness from 0.014 
to 0.400 in. on a flat-face, paralax-free 
cathode ray tube. Accuracy of read 
ings is protected by a built-in voltage 
regulator. 


For further information circle No. 1212 
on literature request eard on p. 32-B. 


Shell Mold Agents 

Linde Air Products Co. announces 
three new silicones, designed as shell 
mold release agents. Foundrymen may 
choose from a stable emulsion stock, 
a ready-to-use solution, and a modified 
silicone for users who prefer to make 
up parting solutions in their own 
plant. The silicone parting emulsion 
is diluted by mixing with tap water 
in any clean container. The parting 
solution is recommended whenever a 
small amount of pattern build-up can- 
not be tolerated. Such build-up might 
result from using hard tap water to 
dilute the emulsion. Another use would 
be when easy pattern cleaning is de 
sired. Shell mold parting solutions 
can be made in the foundry by using 
modified silicon stock and a low aro 
matic hydrocarbon solvent. 
For further information circle No. 1213 
on literature request card on p. 32-B. 


Electrolytic Chromium 
Commercial production of electro- 
lytic chromium has started at the 
Marietta, Ohio, alloy plant of Electro 
Metallurgical Co. Output will be about 


2000 tons a year when the electrolytic 
units are in full operation. The 
process produces chromium metal of 
higher chromium content than any 
now commercially available in quan 
tity. Most of the metal will go into 
the high-temperature alloys used for 
jet engines, gas turbines and rockets 
For further information circle No. 1214 
on literature request card on p. 32-B. 


Stereo Microscope 

Two sets of paired objectives, 3X 
and 5X, are furnished with the Ed- 
mund Scientific stereo microscope to 
give users of the instrument a power 
range from 15X to 60X. Objectives 


are easily interchanged—sliding in 
ind out on machined surfaces. This 
is an imported instrument, practical 
for examination and inspection of 
small parts, machined surfaces, welds, 
chamfers, threads, holes and for detec- 
tion of flaws and defects in manu 
factured parts 

For further information circle No, 1215 
on literature request card on p. 32-B. 


Phosphate Cleaning 

A series of phosphoric acid cleaners 
intended mainly for products too large 
or heavy to be phosphate coated with 
normal production methods and for 
manufacturers whose production does 


eee a mm 


Power Control Unit 
For Selective Heating 


A new power control unit—a cen 
tral unit for precise control of fuel 
gas and oxygen for varicus selective 
heating operations—has been demon 
strated by The Flamatic Div. of Cin 
cinnati Milling Machine Co. Three 
selective setups, two for 
hardening (left and right below) and 
one for brazing (left center), were 


heating 


connected to the new power control 
unit (center), to demonstrate its high 
heating capacity, versatility, and con- 
trolled results. This new unit accur 
ately meters fuel gas and oxygen 
to achieve exact control of heat in 
put. It also 


controls pressure of 


water for cooling and quenching, air 
for actuating cylinders, and elec 
trical power for automatic cycling 
It broadens applications by permitting 
the user to employ a variety of simple, 
low cost tooling, permanently set up 
on the operating units. Thus the user 
can go from one job to another with 
out dismantling the tooling, and then 
return and re-run a job at any time 
with duplication of original results 
Three sizes are available, with two, 
four and six mixed gas circuits re 
spectively. The largest unit built at 
present has a maximum capacity of 
1,500,000 Btu. per hr., equivalent to 
1320 kw. per hr. 
For further information circle No. 1216 
on literature request card on p. 32-B. 
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If you use an ordinary quenching oil that forms sludge deposits, here’s what can happen to your oil cooler. 


SUN QUENCHING OIL LIGHT 
WONT CLOG COOLERS 


Sludge lowers operating efficiency, ups maintenance costs, cuts output. Sun 
Quenching Oil Light, when used at normal temperatures, keeps coolers clean, 
because it has a natural detergent action that prevents the formation of sludge 
deposits and aids in removing any deposits that have accumulated. And this oil 
thins out when heated—reduces drag-out, brings operating costs down. The 
booklet’ Sun Quenching Oils” tells the story of Sun’s money-saving quenching oils. 
Call a Sun office or write SUN Ou. Company, Philadelphia 3, Pa., Dept. MP-5. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


UNOC 


PHILADELPHIA 3, PA. ¢« SUN OIL COMPANY LTD., TORONTO & MONTREAL 





not warrant elaborate equipment for 
phosphate cleaning has been developed 
by the Detrex Corp. This series will 
be especially compounded to meet the 
particular 


requirements of each in- 


stallation. It can be applied by brush, 
sponge, dipping or flowed-on, and can 
be specified to incorporate such prop- 
erties as detergency, oil solvency, rust 
and scale removal. 

For further information cirele No. 1217 
on literature request card on p. 32-B. 


Creep Testing 

An automatic, high-temperature re 
laxation creep-testing machine of 
10,000 lb. capacity, incorporating an 
SR-4 load cell as 
an electrical pick 
up for load meas- 
urement, has been 
announced by 
Baldwin - Lima 
Hamilton 
The 


recorder on 


Corp. 
standard 
the 
machine has a 
10-in. wide strip 
chart with 100 di 
full- 
scale readings of 
10,000 Ib., 5000 
Ib., and 2500 Ib. 
Loads up to 100, 


visions for 


000 psi. can be applied on standard 
Elonga- 
tion of the specimen is held constant 
by an 


0.357-in. diameter specimens. 


which has an 


electrical follow-up contact. 


extensometer 


For further information circle No. 1218 
on literature request card on p. 32-B. 


Straightening Machine 


The Medart Co. has announced a 
new machine for straightening thin 
strip. It uses ‘pass-through stretch- 
ing heads and an infinitely variable 
clamping jaw arrangement which pro- 
vides closely controiled pressure for 
clamping the strip. The 
stretches, releases, coils 
stretches, 
of 350 ft. A specially de- 
signed unit assures the 
proper percentage of stretch for each 
section of the coil. The machine can 
stretch up to five narrow strips at one 


machine 
and re- 
producing excess 
min. 


integrating 


strip in 
per 


time, and can operate in connection 


with a 
with 


slitter, or can be equipped 
a special flying shear. 

For further information circle No. 1219 
on literature request card on p. 32-B. 


Thickness Gage 

Designed to measure the thickness 
of strip on small, compact cold reduc 
tion mills, a new model radiation gage 
has been introduced by Industrial Nu 
cleonics Corp. A 


measurement range 


of 0.00005 to 0.060 in. is provided. The 
10% in, high, 4% in 
wide and 26 in. long. 


new unit is only 
It is positioned 
by a lead screw mechanism which en 
ables it to traverse 


strip up to 6 in 


wide. In addition it features a unique 
automatic standardization cycle which 
periodically enables the gage to com 
pensate for error-producing variables 
such as changes in temperature, hu 


midity, and dust collection on the radi 
ation window. This feature eliminates 
the necessity for operating personnel 
to insert standard samples and adjust 
dials to manually standardize the gage 


For further information circle No. 1220 
on literature request card on p. 32-B. 


Induction Heating 
A 5 kw 
unit for 
heat 
has been announced by 
The 


corporates a heavy 


high-frequency induction 


heating soldering, brazing 


and light 


treating applications 


Lindberg En 
design in 


gineering Co basic 


sheet steel cabinet 








for rugged industrial use insuring 


minimum r.f. radiation. It is a single 


station model designed for continuous 


output of 4 kw. at an output frequen 








HIGH AND LOW TEMPERATURES 


NEW BENCH-TYPE TEST UNIT 


Combine high and low temperatures within 


tained. 


- vv ivy a2! 


TRACE MARK MEGISTERLO 


cation 


COMPLETE TEMPERATURE RANGE 


TESTING UNITS 


is accomplished 
refrigeration, which eliminates the hazards 
associated with 
blower is provided for even distribution of 
temperatures 
Latch-type or hinge-type door optional. Accel- 
erated pull-down to -80° in 430 minutes or less. 


the same cabinet with all controls self con- 
Unit 
testing chamber 12"x12"x 12". Temperature 
range is from -80 


measures 50°x28"x20" with a 


F., to 185° F. 
with 


Heat appli- 
reverse cycle 
open heating elements. A 


and greater testing accuracy. 


Write today for more complete information 


INDUSTRIAL 


FREEZER 
WEBBER MANUFACTURING COMPANY, 


Divistown 
INC. 


(Formerly Webber Applionce Co., Inc.) 


2747 MADISON AVENUE 


INDIANAPOLIS 3, 


INDIANA 
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What do you 
know about the 


Moly-sultide 


ALITTLE OOFS A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ing remarkable re- 
sults in the shop and 
in the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
fill in the coupon be- 
low, attach it to your 
letterhead and send 
it off today. 


THE LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE OOES A LOT 


Climax Molybdenum Company 
500 Fifth Avenue 
Wew York City -36-N-Y- 





SEND FOR THIS FREE 
BOOKLET TODAY 
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cy of approximately 450 ke. An ex 
ternal transfer switch is available for 
two-station operation. Power input 
for the unit is 230/460 volts, single 
phase, 60 cycles. 

For further information circle No. 1221 
on literature request card on p. 32-B. 


Internal Fin Tubing 

Babcock & Wilcox Co. has announced 
extruded steel tubing with integral 
fins. This tubing is for use in heat 


transfer equip- epneatnsiidee 
€) 


ment. With fins on 
the inside or out- 
in a tube of a given length and diam- 


side of the tubing 
the surface area 
is greatly in- 
creased thus per- 
mitting a greater 
transfer of heat 


eter. Tubing with internal fins, shown 
in the illustration, was produced of 
a heat resisting stainless steel; similar 
tubing can be produced of a number 
of steels in a limited size range. 

For further information circle No, 1222 
on literature request card on p. 32-B. 


Hardness Tester 

The Pacific Transducer Corp. has 
announced a new sheet metal hard 
ness tester. This highly portable tester 
is designed for hardness measure- 
ments on sheet stock of from 0.010 to 
0.250 in. The instrument operates by 


. 


' A 


_—— 


v 
& 4 


using a %-in. ball with 150-kg. load. 
A precision ground spring is used to 
load the ball. Pressure on the sheet is 
applied by a pair of parallel jaw pliers. 
The indentation is measured with the 
microscope and readings converted to 
the Brinell scale. 

For further information circle No. 1223 
on literature request card on p. 32-B. 


Automatic Testing Chamber 

An automatic testing unit which 
automatically cycles test parts through 
alternate hot and cold temperatures 


has been announced by Cincinnati Sub- 
Zero Products Co. The unit first pro- 
duces a low 

120° F. 
ature to 200° F. and will repeat 
the cycle as many as 100 times. Hold 
ing time at high and low levels is 
variable with a dual-set timer which 


temperature down to 
It then raises the temper- 


determines half-cycle time to 120 mir 
The test unit is based on standard 
industrial freezer design. To allow 
for automatic cycling, it has been 
equipped with explosion-proof and 
water-proof strip heaters and auto 
matic program controls. 


For further information circle No. 1224 
on literature request card on p. 32-B. 


Textured Metals 
The Rigidized Metals 
announced the addition of two new 


Corp. has 


pattern designs to their present line. 


WYVIIIIIDIIIIIII, = ® 
WIVIVDIDIDIDIIII—® 
NIDIVDIIIIII III IN 

NVIDIIDIII III) 

DYVIIIVIIDIII IID, 

VII IIIWIDIIII, 

WWI IIWIIOIDIIIIH, 

IWIIIVIIIIIDIIIIS, 

PIIIIIIIIIDIVIID, 

WIVVVIIDII IOI, 
NII II III IA 
DAAAAAAAAAAAAAA ; 
These functional patterns can be used 
as automobile trim, appliance trim, 
scuff plates, door hardware and for 
applications where eye-appeal, greater 
strength and mar resistance are an 
advantage. 

For further information circle No. 1225 
on literature request card on p. 32-B. 


Vacuum Gage 

The development of a new Pirani 
vacuum gage has been announced by 
National Research Corp. Designed to 
operate in the pressure range between 
1.0 and 0.001 mm. Hg (1000 to 1 mi 
crons), the Model 516 gave has several 
unique features: (a) a low impedance 
power rectifier that eliminates the 
need for voltage adjustments during 


operation, (b) one meter that is used 
for both voltage adjustment and pres- 
sure reading, and (c) a compensating 
element mounted inside the cabinet, 


which facilitates installation and 





New jacks for your tile ow 


@ The United States Navy has made 
minesweeping operations more effec 
tive with the help of U-S-S Carilloy 
steel 

During World War II, a new wea 
pon in marine warfare was developed 

the magnetic mine. These mines 
explode when an ordinary steel ship 
comes near. To sweep such mines 
safely, without premature or uncon 
trolled explosions, the Navy is build 
ing a fleet of radically new non-mag 
netic minesweepers 


. 





US: CARILLOY STEELS 


Special non-magnetic U-S-S Carilloy steet 
anchors Navy's newest minesweeper 


Finding a suitable steel for the an 
chor chains on these ships was quite 
a problem. The chains scrape over 
hard rocks, sand, and coral along the 
ocean floor, so they must have good 
resistance to abrasion. In addition, 
they must withstand heavy tension, 
torsion, and impact stresses as wind 
and tide pound at the ship. To top it 
off, they must be non-magnetic 

The Navy satisfied all these tough 
requirements with Carilloy austen 
itic manganese steel. Intimate know 


— 


re 


NON-MAGNETIC ANCHOR chains are forged from US'S Carilloy 


austenitic manganese steel. They are cooled after forging 


LENGTH of this 9,"anchor chain is checked after proof 
test loading at Boston Naval Shipyard. Ductility is 
extremely important in these chains, and the US'S 


Carilloy steel provides elongation of 80° 


ledge of steels and accurate, skillful 
control of each step in steel making 
enabled us to meet the unusual speci 
fications 

Experience on extraordinary jobs 
like this helps us to do a better job on 
your steel, whether you need a stand 
ard AISI grade or a special analysis 
When you need high-quality alloy 
steel, specify US'S Carilloy. And 
when you need expert metallurgical 
advice, get in touch with the nearest 
U-S:S District Sales Office 





UsS 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
TEWNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST 1O-COAST 
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“Our forgings really 











ot t Tifeo St" tes Ss TMmeEt 








U.S. STEEL SENIOR MELTER FOREMAN 


@ First you are warned with a shrieking whistle. Then with a 
roar, an explosive blast pierces the plug that seals the open 
hearth tap hole. When the smoke lifts, you finally see the bright 
stream of molten steel shoot from the bottom of the furnace to 
fill the 230-ton ladle. 


This is probably the most dramatic single operation in the 
making of steel forgings. It’s the beginning of many U-S:S 
Quality Forgings—giant carbon steel water wheel shafts, mas- 
sive anvil bases for drop hammers, high alloy turbine rotors 
and ship propulsion shafting. 

Vincent Czaplinski came to the open hearth right out of 
school. For 23 years, he worked up through 3rd, 2nd and Ist 
helper—doing everything from cleaning out tap holes to build- 
ing new furnace bottoms. Today, as Melter Foreman in charge 
of 5 furnaces, it is his job to hit the analysis right so that the 
forging you get is the finest that can be made. Relatively few 
men in the country know as much about actually making steel 
as Vincent Czaplinski, and he is typical of the men who produce 
the quality steel that goes into every U-S:S Quality Forging 

Write for our free 32-page booklet that describes the men, 
the steel and the equipment that gointo U-S:S Quality Forgings 
Write to United States Steel, 525 William Penn Place, Room 
4227, Pittsburgh 30, Pa. 





How a hot problem in steel stacks 
was solved with refractory concrete 


eo eee Eee eee ee ee ee ee 


YOU'RE LOOKING UP one of the twin 215’ steel 
stacks lined with refractory concrete at 
Basic Refractories, Inc.’s plant in Maple 
Grove, Ohio, for dead-burning granular 
refractories Smooth, :ointless construction 
and insulating properties provided excellent 
natural draft. Such refractory linings assure 
structural strength, plus high resistance to 
heat and corrosion 
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| EFRACTORY concrete linings in ened. When necessary. repairs can 
t stacks, breechings and ducts be made quickly, easily and eco- 
provide protection against heat, nomically. Refractory concrete 
corrosion and the abrasive action made with Lumnite Cement reaches 
of high-velocity gases and fly ash service strength within 24 hours. 
Made with suitable aggregate and ° 


Lumnite* calcium-aluminate — ce- FOR CONVENIENCE, many prefer 
ment, they withstand temperatures 


to 2600° F., and are highly resistant 
to thermal shock. Smooth, jointless 
construction allows excellent draft 


to make refractory concrete with 
prepared castables. (Lumnite Ce- 
ment plus suitable aggregates se- 
lected for specific temperature and 
in stacks, breechings and ducts. insulation service —add only water. 

Stack linings are just one of the They're made by refractory manu- 
many ways special concretes made facturers and sold through their 
with Lumnite are serving industrial dealers. For more information, write SPECIFIED TO MEET TOUGH DESIGN require 
plants. They are readily poured, Universal Atlas Cement Company ments, these stacks for large rotary kilns 
plastered or “shot”’ in place by ce United States Steel Corporation needed linings that could withstand 1400 
ment gun. ‘There are no small units — Subsidiary), 100 Park Avenue, New — 2 100 IF’. operating temperatures. De- 


, oo a he signers used an 8"-thick refractory con 
to work loose; maintenance is less- York 17, N. Y. crete lining poured in place 


**LUMNITE™ ts the registered trade-mark cf the « 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


MP. as 








UNITED STATES STEEL HOUR—Televised alternate weeks — See your newspaper for time and station. 
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»» NITRALLOY: 


how much can 
you cut your 
finishing costs 


ad FLOE PROCESS NITRIDING 


lapping or 


You can reduce or completely eliminate grinding, 
superfinishing time and cost after hardening with the 


Floe Nitriding Process.* On gears and splines and similar parts, 
your savings may run as high as 70 cents, or even more, out of 
every dollar otherwise spent on these finishing operations. 

This is made possible by three characteristics of the process: 








- 


Custom heat treaters and users of nitriding steels may obtain 
licenses for this process without limitation as to the source of 
supply. 
Purchasers of Nitralloy steels from any of these producers or 
distributors automatically acquire the license to use the Process 
in converting the steels so purchased 
Joseph T. Ryerson & Son., Inc., Chicago, Milwaukee, 
St. Louis, Detroit, Cincinnati, Cleveland, 
Pittsburgh, Philadelphia, Charlotte (N.C.), 
Buffalo, New York, Boston, San Francisco, 
Los Angeles, Spokane, Seattle 
The Earle M. Jorgensen Co., Los Angeles, Oakland, 
Houston, Dallas, Tulsa 
Bowsteel Distributors, Inc., Linden, N. J 
Atlas Steels Limited, Welland, Ont 
The Babcock & Wilcox Co., Beaver Falls, Pa 
Copperweld Steel Company, Warren, Ohio 
Firth-Sterling Steel Co., McKeesport, Pa 
(Nitrard steel only) 
Rotary Electric Stevl Co., Detroit, Mich 
Grede Foundries, Inc., Milwaukee, Wis 
Electric Steel Foundry Co., Portland, Ore 


PRODUCERS AND DISTRIBUTORS 








*Patent No. 2,437,249 


1. A surface with a minimum of “white layer” which is 
ideal for service with no after grinding or lapping 
operations. 

2. Low temperature hardening and 

3. Elimination of quenching — both of which minimize 
distortion. 

In most instances, the surface is ready for service. 

In addition, the Floe Process applied to any Nitralloy or 


other alloy steel suitable for nitriding gives you these other 
important advantages: 


® superior case structure 

e high wear resistance 

e high fatigue resistance 

@ retention of hardness at 
high temperatures 

e excellent core properties 


This New Treatise 
will show you how 
the Floe Process can 

cut your finishing costs. 
Send for your copy. 
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THE NITRALLOY CORPORATION + 230 PARK AVE., NEW YORK 17, N.Y. 
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HIGH ALLOY STEEL is being poured here from a 1000-lb. high-frequency induction 
furnace. It is lined with a Norton MAGNORITE®* refractory cement which lasts 
16% longer than the cement previously used. 


CLOSE-UP OF THE SAME FURNACE, taken 
immediately after metal has been poured, 
shows how effectively this engineered-to- 


How much 
more steel 
will you melt 
per lining 
with Norton 


ENGINEERED R PRESCRIBED 


MAGNORITE cements? 


It's easy to find out how much longer Norton 
MAGNORITE refractory cement will last 
in your high-frequency furnaces than your 
present linings. Just call on the 40-year 
problem-solving experience of Norton Refra: 
tory Research which gave this satisfied cus 
tomer (mame on request) 164% longer lasting 
lining. 


Whether you melt straight steel ov heat- 
resistant compositions, you'll get a Norton 
MAGNORITE cement that’s Engineered R 
Prescribed to fit your exact requirements. It 
will withstand temperatures up to 3250 F. if 
need be. It will have a high-rammed density 
that offers great resistance to metal penetra 
tion, erosion and chemical attack and 
freedom from shrinkage cracks that often 
lead to furnace failure. Why not run a test 
on one of your furnaces soon? 


Whatever your metal-melting problem, you 
can depend on Norton Research to help you. 
Working with MAGNORITE*, ALUN- 
DUM*, CRYSTOLON* and FUSED STA- 
BILIZED ZIRCONIA cements and special 
shapes, Norton engineers are sure to come up 
with the right answer for you. 


For full details about Norton R Refractories, 
contact your nearby NORTON refractories 
engineer, or write co NORTON COMPANY, 
324 New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green Fire 
Brick Co., Ltd., Toronto, Ontario. 


*Trade-Marks Reg U.S. Pat. Off. and Foreign Countries 





the-job Norton MAGNORITE cement 
resists mechanical and chemical attack. R E F R & C T e) R ! E Ss 
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ENGINEERED R PRESCRIBED 
Qlaking better products... to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 





transportation of the gage. Another 
new feature is the incorporation of the 
outgassing at any pressure without 
danger to the filament. 


For further information circle No. 1226 
on literature request card on p. 32-B. 


Amplifying Gages 

A new line of amplifying gages has 
been announced by the George Scherr 
Co. under the trade name of Millimess. 
The indicator may - 
be used for all 
purposes where 


—————————— 


extreme accuracy 
is required, for 
checking small 
and large quan- 
tities. It can be 
built 
existing fixture, 
holder or stand or 


into any 











may be adapted for special gages and 
Two 
indicators are available—one reading 
in 0.0005 + 0.010 in. and the othe: 
reading in 0.0001 + 0.0020 in. 


For further information circle No. 1227 
on literature request card on p. 32-B. 


measuring devices. types of 


Heat Treating 

A new automatic heat treating unit 
with 100% forced convection heating 
and long life radiant heating tubes 
has been announced by Ipsen Indus- 


tries. Operating at temperatures up 


to 1850° F., the new unit also features 
controlled atmosphere and automatic 
operation from heat through cooling 
or oil quench. The unit will handle 
300 lb. of work per hour and may be 
used for carburizing, normalizing, 
stress relieving and brazing. 

For further information circle No. 1228 
on literature request card on p. 32-B. 


Inspection Penetrant 

A new fluorescent penetrant inspec- 
tion material has been announced by 
Magnafilux Corp. Its advantage over 
previous penetrant inspection methods 
is that it can locate both very tight 
cracks and shallow defects. 
Other fluorescent penetrants will gen- 


broad, 


erally miss these extreme types of 


defects, as shown in the illustration 


above. Only the middle range of de- 
fects appears in the samples at the 
top, but all defects present are shown 
in those at the bottom on which the 
new penetrant was used. The pene 


trant contains no emulsifier. The 
emulsifier is added to the part afte: 
penetration by a separate dip. In this 
way, both emulsifying time and wash 
ing are controlled to suit the part and 
type of defect. 

For further information circle No, 1229 
on literature request card on p. 32-B. 


Laboratory Burner 
A laboratory burner for testing re 


actions of a train of solutions at con 
trolled 
has been an- ‘ 


ar 


temperatures and pressure 


nounced by the 
Submerged Com 





bustion Co. The 
new burner han 
dies pressures up 
to 25 Ib. in the 
reaction chamber 
and will burn any 
of the flamm 
vases. Ten 


~~ 
tures are coniic'.ed by regulating the 
flame size, output ranging from 1000 
to 40,000 Btu. per hr. Duplicating the 
operation of plant-scale equipment, 
the bench-sized burner makes it pos 
sible to perform pilot operations. 

For further information circle No. 1230 
on literature request card on p. 32-B. 


Gas Analysis 

Fisher Scientific has introduced a 
new standardized unit for gas trains, 
the patented Fisher-Reeder pipette 
that doubles or even triples the gas 
output. It 
by freeing the analyst from the most 
time-consuming 
operations: the 
of the 
sample. 


analyst’s work does this 


of all gas analysis 
selective absorption 
various components of che 
Now he merely mounts the 
automatic pipette in the gas train 
A flick of a switch, and a solenoid 
driven pump injects four jets of 
absorbent chemical into the automatic 
pipette’s gas-filled chamber 24 times 
a minute (the precise rate for opti- 


mum absorption). In addition, the 


gas itself is agitated; mixing 1s 
thorough. After transfer, there’s an 
other flick of the same switch and still 
another component of the sample is 


absorbed in a_ second automatic 
pipette, then in a third, and so on, 
depending on the size of the opera 
tion. Any number of the automat 
pipettes can be used in the absorption 
train, simply by plugging them into 
control boxes in groups of three 

For further information circle No. 1231 
on literature request card on p. 32-B,. 


Thermostated Oven 
Weiller 


nounced a plus-or-minu 


Instrument Corp. has an 
O.082 I 
oven with five caviti for use in 
tandardizing thermometers and ther 


mocouples, It is 7 in. high by 3% in 


o.d., incorporating a graphite block 
with five cavities 0.320 in. i.d., 

deep to take the instruments 
standardized, Standard range is up to 
840° F.; special ranges allow tempera 
tures to 1830 and 2730° F, 

For further information circle No. 1232 
on literature request card on p. 32-1, 


Controllers and Recorders 

A three-part pneumatically-operated 
instrument system has been announced 
by the Bristol Co. Units are a trans 
mitter, a receiver— recorder or indi 
Each unit 


can be installed on the process at the 


cator and a controller. 


point where it operates best, thus 


providing a high degree of flexibility 
Instrument 


of application measure, 


indicate, record and control pressure, 


vacuum, temperature, level, 


differential pressure and flow. A uni 


liquid 


versal 3 te 15 psi. air pressure signal 
interconnects the three units no matter 
what variable is 
This makes the 


changeable. The new 


being transmitted 
components inter- 
receivers and 
controllers are designed for full plug 
in service 

For further information circle No. 1233 
on literature request card on p. 32-B. 
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R: BERYLLIUM COPPER 


Beryllium Copper, strongest and hardest of copper-base alloys, may 
well solve your problem. Extremely resistant to wear, fatigue and cor- 
rosion, its superlative properties prescribe it for rugged applic ations. 
Beryllium Copper is easily formed or machined prior to its simple 
heat treatment. These properties, coupled with high electrical con- 
ductivity, make it uniquely useful for current-carrying springs, 
switches, pressure responsive diaphragms, bushings, and many other 
demanding assignments. 

Beryllium Copper, supplied by Riverside from ingot produced by 
Brush, is plentiful in a variety of shapes. Let our engineering 
Advisory Service discuss with you the application of BeCu to your 
metal problem. 


THE RIVERSIDE METAL COMPANY, RIVERSIDE, N. J. 
THE BRUSH BERYLLIUM CO., CLEVELAND 3, OHIO 
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RIVERSIDE 


ALLOYS 


4% MASTER ALLOY INGOTS 
CASTING ALLOYS INGOTS 
Be METAL — ALLOYS — COMPOUNDS 
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1252 Abrasive Wheels 

Operating suggestions and  recom- 
mended wheels for finishing stainless 
Manhattan Rubber Div 


1253 Alloy Chain 
Bulletin No. 2 gives engineering data 
on three types of cast alloy chain—35% 
Ni—15% Cr, 25% Cr—12% Ni and 65% Ni 
15% Cr. Standard Alloy 


1254 Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabrica- 
tion, welding. Great Lakes Steel 

1255 Alloy Tools 

44-page book on cast Stellite tools for 
metal cutting. Haynes Stellite 


1256 Aluminum Alloys 

36-page book on analysis of aluminum 
brass, bronze alloy specifications. Sonk- 
en-Galamba Corp 


1257 Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co 


1258 Aluminum Extrusions 
Data on services in the field of alum- 

inum extrusions. Himmel Bros. Co. 
1259 Aluminum Extrusions 
28-page book on extruded aluminum 


products. Design, tolerances, applications 
Revere 


1260 


Aluminum Strip 

20-page book gives technical data on 
five grades of aluminum strip. Scovill 
1261 


12-page bulletin B-52 on dissociated 
ammonia furnace atmospheres. Drever 


Ammonia Atmospheres 


1262 Analysis of Metal 

Folder on _ spectrochemical analysis 
service. Chicago Spectro Service Lab 
1263 Anodizing 

Data on aluminum racks with copper 
hooks for anodizing. National Rack 


1264 Atmosphere Furnace 
Bulletin on controlled atmosphere fur 
nace. Industrial Heating Equipment 


1265 Atmosphere Furnace 
Information on mechanized  batch- 
type atmosphere furnaces for gas cy- 
aniding, gas carburizing, clean harden- 
ing or carbon restoration. Dow Furnace 


1266 Atmospheres 

8-page Bulletin SC-155 discusses follow- 
ing controlled atmospheres: RX, DX, NX, 
HNX, AX, H Compositions, applica- 


tions, effects on steel, drawings of gen- 
erators. Surface Combustion 


1267 = Barrel Finishing 
32-page handbook on compounds for 


descaling, deburring, coloring. metal 
cleaning and rust inhibition. Lord Chem 


1268 Bending and Cutting 
Folder describes hand and air-operated 
bender-cutter and its applications. J. A 
Richards 
1269 Beryllium Copper 
4-page folder on Beryldur, beryllium 
copper alloy. Beryllium Corp. 
1270 =Beryllium Copper 
Bulletin 1 on available alloys, condi- 


tions, tempers and tables of sizes and 
properties. Penn Precision Products 


1271 Beryllium Copper 

16-page booklet on applications and 
properties of beryllium copper. Beryllium 
Corp. 


1272 Black Oxide Coatings 
Data on black oxide coatings for steel 
stainless steel and copper alloys. Du-Lite 


1273 =Black Oxide Finish 
Folder on pengtonting black finish for 
ferrous metal. Puritan Mfg 


1274 Blackening Compounds 

Bulletin on blackening compounds for 
ferrous alloys to AMS Spec 2485. Swift 
Industrial Chemical 


1275 = Blast Cleaning 


28-page booklet on accessories and sup 
plies for blast cleaning. Pangborn Corp 


1276 Blowers 


Bulletin 100-53 on combustion air blow 
ers of 8 to 20 oz. pressures. Western Prod 
ucts 


1277 Boron Additive 

6-page article on use of grainal as 
boron-additive alloy and properties of 
grainal steels. Vanadium Corp. 


1278 Boron Nitrite 
Data Sheet 513B on properties and pos 
sible uses of boron nitride. Norton 


1279 Brass 

80-page book on properties and uses of 
brass adam, sand castings, rods and 
machinings. Mueller Brass 


1280 Brazing 

Bulletin 5889 on furnace and induction 
brazing installations and methods. Gen 
eral Electric 


1281 Brazing 

Bulletin 124—on salt bath brazing 
process—shows how it is possible to sub- 
stitute brass for copper and develop 
joints of adequate strength for most steel 
issemblies. Ajax Electric 


1282 Brinell Machine 
Data on semi-automatic Brinell testing 
machine. Detroit Testing Machine 


1283) Calibrating System 

Data on weighing and calibrating sys 
tem for accurate measurement of me 
chanical forces. Morehouse Machine 


1284 Carbon Analysis 
Folder describes method of rapid car 
bon determination. Leitz 


1285 Carbon and Graphite 
20-page catalog on carbon and graphite 

applications in metallurgical, electrical 

chemical, process fields. National Carbon 


1286 Carbon Steel 

Specifications, chemical analysis, prop 
erties, heat treatment of Empire carbon 
and low-alloy steel castings. Empire Steel 
Castings 


1287 Carbonitriding 

Bulletin 241 on gas-fired radiant-tube 
furnace for carbonitriding and other heat 
treating. Lindberg Engineering 


1288 Carbonitriding 


28-page booklet on nature of process 


furnaces, atmospheres, parts carboni- 
trided and properties. Armour Ammonia 


1289 Carbonitriding 

Literature on Ni-Carb ‘(carbonitriding) 
treatment for surface hardening. Amer- 
ican Gas Furnace 


1290 =Carburizing 


Bulletin on non-burning carburizers 
Park Chemical 


1291 Case Hardening 

Bulletin 159 describes standard rated 
batch furnaces for case hardening. Sur- 
face Combustion 


1292 Castlron 
Guide to the selection of engineering 
cast irons. International Nickel 





1251 Machinability 


The machining characteristics 
of leaded steel and free-cutting 
brass are compared in this 45 
page booklet. Data are based on 


the machining characterahecs of 


Leaded Stee! and Free Cumng Grasse 


laboratory machinability tests 
and production tests on auto 
matic screw machines. The book 
contains property tables, micro 
structures photos of tool wear 
and charts plotting comparative 


results. Titan Metal Mfg. Co 








1293) Centrifugally Cast Pipe 

130-page book on centrifugally spun 
steel tubes. Specifications, physical re 
quirements, chemical analysis. American 
Cast Iron Pipe Co 


1294 Centrifugal Castings 
Booklet on spun centrifugal castings of 

bronze for liners, rings, rolls, sleeves 

bushings. American Non-Gran Bronze 


1295 Chromate Coatings 

Folder gives characteristics and uses of 
chromate conversion coatings on non 
ferrous metals. Allied Research 


1296 Chromate Finish 

Selection chart for chromate treatments 
for various metals and alloys. United 
Chromium 


1297 Chromium Piating 

“How to Chromium Plate 20 to 80 
Faster” describes self-regulating high- 
speed bath. United Chromium 


1298 Clad Metals 


24-page booklet on principles of bond 
ing, characteristics of clad metals, meth 
ods of cladding and applications. Superior 


Steel 
1299 Cleaner 
Folder gives data on metal cleaners for 


use with water in still-tank or spray 
washing equipment. Solventol 


MAY 1954; PAGE 21 








YOU SAVE WHEN YOU USE 
LITE FINISHED MACHINE PARTS 


Ure... these intricate parts can be machined 


out of solid metal. That’s the expensive way. oe 


PF ONG 


But... these FINISHED MACHINE PARTS are 


being made by OILITE at a Fraction of the Cost. 


Oilite Finished Machine Parts serve the same Recent achievements by Oilite Research 
purpose as conventional “machined” parts. have materially broadened the scope and 
Their performance is just as good, often application of Oilite — Products of Metal 
better, because they can be self-lubricating Powders. 


and made to closer precision tolerances. AMPLEX 
DIVISION OF CHRYSLER CORPORATION 
Detroit 31, Michigas, Dept. H-T. 


FIELD ENGINEERS, DEPOTS AND DEALERS 
THROUGHOUT UNITED STATES AND CANADA 


Oilite Products of Metal Powders Include: 
BEARINGS, FINISHED MACHINE PARTS, CORED AND 
SOLID BARS, PERMANENT FILTERS AND SPECIAL UNITS 
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PRACTICAL 
SULFUR 
ANALYSIS 


Accurate Results 


in J MINUTES with the 


DIETERT-DETROIT 
SULFUR 
DETERMINATOR 





No. 3104 Three Minute Sulfur Determinator 


The Dietert-Detroit Sulfur Determina- 
tor used with the Varitemp or Hitemp 
Combustion Furnace provides the 
most practical means of getting results 
in a few minutes with accuracy equal 
to or better than any other method. 


APPLICATIONS 


Metals and Ores 

Fuel Oil and Lubricants 
Solid Fuels and Greases 
Rubber and Plastics 
Inorganic Sulfates 
Organic Chemicals 


FEATURES 


Lowest First Cost 
Simple Operation 
Exact End Point 
Visible Reagents 
Efficient Bubbler 
Meets A.S.T.M. Spec. 


Let our chemists suggest a complete ready-to- 
go set-up to solve your sulfur analysis problems. 


CONTROL EQUIPMENT 


PDIETERL 


9330 ROSELAWN « DETROIT 4, MICH. 





1300) Cleaning 
48-page booklet on how to clean metals 
in aircraft production. Oakite 


1301 = ©6Cleaning 

Bulletin on equipment for cleaning and 
pickling of shell cases and other ord 
nance items. Alvey Ferguson 


1302 Cleaning 

12-page Bulletin 68 deals with factors 
to consider in selecting metal cleaning 
equipment. Despatch Oven 


‘ ; . . 
1303 Cleaning Aluminum 

Set of seven data sheets on cleaning 
and finishing of aluminum. Pennsalt 


1304 Cold Finished Bars 
Engineering bulletin, “New Economies 
in the Use of Steel Bars.” LaSalle Stee! 


1305 Cold Finished Steel 

8-page bulletin on selection, use, rela 
tive cost of cold finished carbon steel 
bars. Ryerson 


1306 Compressors 

12-page bulletin 126-A on application of 
turbo compressors to oil and gas-fired 
equipment used in heat treating, agita 
tion, cooling, drying. Performance curves 
capacities. Spencer Turbine 


1307 Copper Alloys 

40-page handbook on phosphor bronze 
nickel silver, cupro nickel, beryllium cop 
per. Riverside Metal 


1308 Copper Alloys 
64-page book on free-cutting 
copper and bronze. Chase Brass 


1309 Creep Testing 

Bulletin 4208 on five types of creep test 
ing machines for standard sized metal 
specimens. Baldwin-Lima-Hamilton 


1310) Cut-Off Wheels 


36-page revised manual on cut off ma- 
chines and abrasive wheels. Norton Co 


S110 0 6Cutting and Grinding 
44-page booklet on cutting and grinding 
procedures. Charts and graphs of recom- 
mended concentrations for different met 
als and operations. Master Chemical Corp 


1312 Cutting Compounds 
Data on cutting compounds for stainless 
and titanium. Hangsterfer's Labs 


1313 Cutting Oil 

Facts on more efficient and economical 
plant operation through use of right lu 
bricants described in “Metal Cutting 
Fluids” booklet. Cities Service 


1314 Cutting Oil Chart 

Selection chart for seven classes of 
metal in nine machining operations. Ald 
ridge Industrial Oils 


1315 Deearh Test 
Simple test for decarburization de 
scribed in Tips and Trends. Ajax Electric 


1316) ©Deep Drawing 

Reprint on new deep drawing technique 
involving single-stroke dies and eliminat 
ing intermediate operations. Schnell Tool 


& Die 


1317 Desealing Process 

8-page bulletin on sodium hydride de 
scaling process for ferrous and nonfe1 
rous metals. DuPont 


1318 = Desealing Stainless Steel 

Bulletin 25 on descaling stainless steel 
and other metals in molten salt. Hooker 
Electrochemical 


1319 Dew Point Control 


_ Bulletin No. 21-C on instrument which 
indicates, records and controls dew point 
automatically. Ipsen 


1320 }=Diamond Abrasive 


4-page folder on the advantages of dia 


brass 





POSSIBILITIES 
UNLIMITED 


Here is your 
new source of 
supply for... 





STABILIZED 
ZIRCONIUM OXIDE 
ZrO, 


Made by our newly developed 
process, this oxide offers three 
outstanding advantages: 


1. The only 100% stabilized 
crystal structure. 

2. The most uniform fine grain 
size obtainable. 


3. The highest available purity. 


The interesting characteristics of 
stabilized zirconia have already led to 
its successful use in the refractory, 
ceramic, electrical and abrasive field 
If these characteristics listed below in 
terest you, please contact us for ce 
tailed information. 


. Very high melting point at 4700° F 

. Excellent thermal shock resistance. 
. Low volatility. 
. Low reactivity. 

. Low electrical resistivity at high 
temperatures. 

. High electrical resistivity at low 
temperatures. 

7. Extremely low thermal conductivity 


SEND FOR THIS DESCRIPTIVE FOLDER & 
This new folder completely describes 
the physical and chemical properties 
of stabilized zirconia. Proven and 
suggested uses are discussed. For 
your copy, write to Zirconium Corpo 
ration of America, Selon, Ohie. 


/IRCONIUM 


rool -E -Bol- © Saher. 
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Rayotube (1) detects temp 


of heated stock (2) from coils 


Speedomax controller (3) and 
L&N control unit (4) regulate power 


to induction coils (5) 


Cold bar stock (6) entering coils 


Rayotube (above), positioned only 9” 
from bar, can be focused on an area as 
small as 0.1" in diameter at 4" Due to 
fast, controlled heating, punched blanks 
(below) are clean . . . scale free. 
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SPEEDOMAX-RAYOTUBE “TEAM” 
READILY CONTROLS 


HF dun healing 


AT LAMSON @ SESSIONS CO. 


e Thanks to a Tocco high frequency induction heater and L&N 
Speedomax" temperature control, the Lamson & Sessions 
Company’s East 63rd St. plant in Cleveland not only increases 
its nut-forming capacity but at the same time eliminates rejects 
due to scale. 

This equipment replaces two conventional hot punching 
machines and increases capacity 50°. Round bar stock is 
first fed into the coils of the 3,000 and 10,000 cycle induction 
heaters. As the hot bar emerges, it moves into a cut-off and 
nut-forming machine which produces 4200 blanks an hour 
The formed nuts drop into an oil quench . . . are later picked 
up by a steel conveyor. 

Despite changes in line voltage, or in bar size, composition 
or speed through the induction coils, the equipment’s Rayo- 
tube” detector, in combination with its Speedomax controller, 
keeps bar at uniform forging temperature. The Rayotube 
sights directly on the hot bar as it emerges from the coils . 
rapidly follows its temperature changes. If temperature is above 
or below 2350 F, the Speedomax throttles a motor- operated 
rheostat to regulate power input to the induction coils . . . and 
thus keeps bar at desired heat. 

If you'd like more details about using the L&N Rayotube and 
Speedomax team on high frequency induction heating or similar 
applications, just write us at our nearest office, or at 4927 
Stenton Ave., Phila. 44, Pa. 


TTT 
| 
LEEDS IN) NORTHRUP 


4 
instruments ve 1utomatic controls e¢ furnaces 





mond abrasives for patting metallurgi- 
cal specimens. Buehler, Ltd 


1321 Die Castings 

Booklet on small zinc die castings. For 
designers and engineers. Gries Repro- 
ducer 


1322 Die Casting Machines 

Copies of “Lester Press” describe vari- 
ous features of aluminum die casting ma- 
chines. Lester-Phoenix, Inc 


1323 = =Ducetile lron 

List of publications available on advan- 
tages and properties of ductile iron, along 
with special applications and 100 author- 
ized foundry sources now producing it 
International Nickel 


1324 Electric Furnaces 

Booklet on four types of electric heat- 
ng elements and their methods of 
mounting. Holcroft 


1325 Electrical Steel 

80-page book of engineering data on 
silicon steels for the electrical industry 
Republic Steel 


1326 Extrusion Presses 

8-page bulletin on presses designed for 
extrusion of aluminum, brass and other 
nonferrous metals. Lake Erie Engineering 


1327 Fabricated Metal 
Booklets on facilities for special metal 
fabrication and assembly. Allied Metal 
Specialties 


1328 Ferro-Alloys and Metals 

104-page book gives data on more than 
0 different alloys and metals produced 
by the company. Electro Metallurgical 


1329 Finishing 

52-page book “Advanced Speed Finish- 
ing” describes equipment for deburring 
and finishing. Almco Div 


1330 Finishing 

Bulletin on coating of pulverized alumi 
num in a plastic base which may be ap 
plied without heat. Emjay Maintenance 
Engineers 


1331 Finishing Barrels 
12-page catalog of horizontal and tilting 
tumbling barrels. Globe Stamping Div 


1332 Flow Meters 

24-page manual on application and in 
stallation of indicating flow meter. Meri 
am Instrument 


1333 Flow Meters 
Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng’g 


1334 Flux, Aluminum Melting 

Data sheet on four fluxes for degassing 
and purifying aluminum alloys. Atlantic 
Chemicals and Metals 


1335 Forming Equipment 
Bulletin on machinery and equipment 


for cold roll forming. American Roller 
Die 


1336 =Foundry Practice 
8-page article on gates and rise for 
manganese bronze. Larin 


1337) )=6Furnace Belts 
44-page catalog 


for quenching 
and other 


describes metal belt 
tempering. carburizing 
applications. Ashworth Bros 


1338 Furnace Charging 

12-page brochure on eight models of 
charging machines for heating and melt 
ng furnaces. Salem-Brosius 


1339 Furnace Control 
Catalog on control systems for furnaces 
ovens, dryers and kilns. Bristol Co 


1340) Furnace Controls 
Bulletin on instruments and 
for heat treating furnaces 


control 
Haus Corp 


1341 Furnace Construction 

12-page bulletin on thin-wall construc- 
tion for furnace enclosures. Engineering 
drawings. Bigelow-Liptak 


1342 Furnace Fixtures 

16-page catalog on baskets, trays, fix- 
tures and carburizing boxes for heat 
treating. 66 designs. Stanwood Corp 


1343 Furnace Maintenance 

16-page “Maintenance Guide for Elec- 
tric Heat Treating Furnaces” on preven 
tive program. Heri Duty Electric 


1344 Furnaces 

Booklet on Electric furnaces with zone 
control between 500 and 2300° F. L & L 
Mfg 


1345 Furnaces 

Folder describes complete setup for 
heat treatment of small tools, including 
draw furnace, quench tank and high tem 
perature furnace. Waltz Furnace 


1346 Furnaces 

High temperature furnaces for temper- 
atures up to 2000° F. are described in bul 
letin. Carl-Mayer Corp 


249 . on P 
1347 Furnaces, Heat Treating 

Bulletin on fuel and electric furnaces 
for heat treating. Dempsey 


1348 Furnaces, Heat Treating 
Catalog on furnaces for tool room and 
general purpose heat treat. Cooley 


1349 Furnaces, Heat Treating 

12-page bulletin on conveyor furnace, 
radiant tube gas heated, oil or electrically 
heated. Electric Furnace Co 


1350) Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels; also pot furnaces for salt and lead 
hardening. Charles A. Hones 


1351 Gages 

Data on X-ray diameter gage for hot 
rolled rod and X-ray gage for pipe wall 
thickness measurement. Industrial Gauges 


1352 Gold Plating 

Article on analysis of gold and gold 
alloy plating solutions gives all currently 
available procedures. Technic 


1353 Graphite Electrodes 

Vest-pocket notebook containing 90 
pages of information on electric furnace 
electrodes and other carbon product 
Great Lakes Carbon Corp 


1354 Handling Devices 

Pamphlets on clamps for lifting and 
handling. Their application to various 
industries. Merrill Bros 


1355 Hardness Tester 
Data on micro-hardness teste: 
eptional Vickers or Knoop 
Geo. Scherr 


1356 Hardness Tester 

Booklet describes two models of Pene 
trascope hardness testers. C. Tennant 
1357 Hardness Tester 


20-page book on 
Rockwell method 


1358 Hardness Tester 
3ulletin on Impressor portable 
ness tester Barber-Colman 


1359 


with 
diamond 


hardness testing by 
Clark Instrument 


hard- 


Hardness Tester 
2)-page bulletin on use of 
hardness testers and accessories 

Precision Machine 


1360 
4-page 
tester 


portable 
Ames 


Hardness Tester 
bulletin on Brinell 
weighing 26 Ib. for 
stationary use. Andrew King 


1361 Heat Resistant Alloy 


Pyrasteel bulletin describes chromiun 


hardness 
portable and 





FOR LOW-COST 

SMALL PARTS 

REPRODUCTION 
choose... 


INVESTMENT 
CASTING 


Because with this economical 
process you can cast intricate, 
undercut parts to meet exacting 
requirements as to tolerances 
and finish without costly machin- 
ing and assembly operations. 
Keep the investment casting 
technique in mind when design- 
ing new products or improving 
old ones. It’s the ideal, low-cost 
way to produce functional parts 
in their “natural” shapes needed 
to improve product performance 
and appearance. 

We'll be glad to assist you in 
planning your own investment 
casting department or to recom- 
mend casting firms equipped to 
serve your needs. This service 
will not obligate you in any way 

SEND FOR THE 

INVESTMENT CASTING STORY 


This free 12-page 
booklet — “MODERN 
PRECISION IN- 
VESTMENT CAST- 
ING”— contains infor- 
mative data on how 
and where the process 
can be used. 
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U.S. Air Force crash trucks 
ond rescue vehicles by 
American-LaFrance- 
Foamite Corp.,Eimira,N. Y., 
use Revere Aluminum 


Aluminum Conductor Busway, 
light and economical, by 
Bull Dog Electric Products Co., 
Detroit, Mich., uses Revere 
Aluminum (EC Grade) Bar. 





Mony makers of indoor and 
outdoor chairs and furniture use 
Revere Aluminum Tube. This 
chair by Lawnlite Co., Miami, 


The heart of this cylinder 
surfacing hone is a 
Revere Aluminum 
Extruded Shape. Photo 
courtesy Ammco Tools, 
Inc., North Chicago, Il. 


+ 





A Revere Aluminum Extruded Sha — 
is used by the meat packing industry ™ 
os smoke-sticks for hanging meats 

during the smoking process. Photo 

courtesy The Globe Co., Chicago, lil. 
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IF 
ilver 


IS PART OF YOUR 
PRODUCTION 


razing 


You'll Need This 
Helpful 10 Page 
Reference Book 


Here's a 10 page booklet that gives 
you all the information you need on 
the advantages and use of Silver Braz- 
ing Preforms. 


© Gives you complete information on No Tangle- 
Notch Coil Rings, how they increase produc- 
tion, save time and labor in handling alloy. 


® Helps you select the proper preform for the 
job. Contains charts that illustrate the type 
joint, recommended preform and simple or- 
dering data. 


Gives the complete line of coined and 


blanked washers, and silver brazing and 
soldering alloys availab’e. 


Helps you get quick, accurate alloy calcula- 
tion with calculating tables for all com- 
monly used alloys. 


Send for FREE Copy Today! 


LUCAS-MILHAUPT 
ENGINEERING CO 
Loke Or Cudahy, Wis 





nickel-silicon alloy for service economy 
in resisting oxidation and corrosion to 
2000° F. Chicago Steel Foundry 


1362 Heat Resistant Castings 

New Bulletin No. 5 on heat and cor- 
rosion resisting pots, tubs, boxes. Stand- 
ard Alloy 


1363 Heat Treat Baskets 


Bulletin on wire mesh baskets for heat 
treating and plating. Wiretex Mfg 


1364 Heat Treating 

Bulletin 850 on shaker-hearth furnace 
for bright carburizing, carbonitriding 
hardening. Hevi Duty Electric 


1365 Heat Treating 

Loose leaf data sheets on heat treating 
oils, salts, carburizing compounds. Park 
Chemical 


1366 Heat Treating 

Folders on steam method of hardening 
and tempering. Case histories. Leeds 
Northrup 


1367 Heat Treating 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros 


1368 Heat Treating 

Handy. vest-pocket data book has 72 
pages of charts, tables, diagrams and 
factual data on steel specifications, heat 
treatments, etc. Sunbeam 


1369 Heat Treating 
Catalog P-3 on furnaces for heat treat- 
ment of high speed steel. Sentry 


1370) =Heat Treating Ammonia 
24-page “Guide for Use of Anhydrous 

Ammonia” describes heat treating and 

other metallurgical uses. Nitrogen Div 


1371 Heat Treating Fixtures 

Folder shows 21 examples of heat treat- 
ing fixtures, trays, baskets, retorts. Allied 
Metal Specialties 


1372 Heat Treating Fixtures 

24-page catalog B-8 on muffles, retorts, 
baskets, other fixtures for heat treating 
in gas or salt baths. Rolock 


1373 Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating 
and chemical processing. 30 classifications 
of equipment. Pressed Steel 


1374 Heat Treating Guide 

Chart guide constructed on slide rule 
principle for simplified hardening and 
drawing of tool steels. Carpenter Steel 


1375 =6Heat Treating Pots 

Bulletin 110 gives data on sizes and 
shapes of cast nickel-chromium solution 
pots. Fahralloy 


1376 ©Heating Elements 

24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Div 


1377 ~=© He liare Welding 

Pocket-sized folder contains current 
ranges and sizes for electrodes with table 
on current and number of passes required 
to weld various metals. Linde 


1378 High-Alloy Castings 
Bulletin 3150-G on castings for heat, 
corrosion, abrasion resistance. Duraloy 


1379 High-Temperature Alloy 
Property data for 21% Cr, 9% Ni heat- 
resistant alloy. Electro-Alloys Div 


1380) =High-Temperature Alloys 

“Haynes Alloys for High-Temperature 
Service” summarizes all available data on 
10 superalloys and lists physical and 
mechanical properties of two newly de- 
veloped alloys. Haynes Stellite 





; 52100 | 


— 


TUBES 


Warehouse and mill shipment 
with more than 200 seamless 
tube sizes to choose from .950” 
O.D. to 8.750” O.D. 


In sizes from .171” round to 
8.750” round. Warchouse and 
mill shipment. 


WIRE 


Mill shipment of hot rolled or 
cold drawn ball, roller and 
needle wire. 


FORGINGS 


Quick shipment of all analyses 


Write for 
The Latest Stock List 


Contact our nearest office or 
write to Peterson Steels, Inc., 
Springfield Road, Union, New 
Jersey. Address Dept. M. 
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WHAT'S THE BEST WAY 
TO APPLY ZINC PHOSPHATE 
COATINGS TO STEEL? 


= ool Seri 





Special Metal 


OAKITE CRYSCOAT HC) I> 
DOES A FINE JOB FOR US* 





*This comment came from a Pennsylvania munitions maker, who 


F I) ‘ ti 
added that Oakite CrysCoat HC has put an excellent zinc phos ese * 

phate coating on 385,000 shells with “absolutely no trouble... 4 
maintenance and control are very easy.” : peci icd Tike 


Phe Oakite CrysCoat HC coating on steel product uch as 
artillery shells, rocket fins, auto parts, etc.— weighs more than 
200 milligrams per square foot. It more than meets the require- 
ments of U.S, Government Specifications 


JAN-C-490, Grade 1 57-0-2C, Type 2, Class C 
PA-PD-191, Rev. A 
The Oakite CrysCoat HC Process for preparing steel for paint- 
ing— either in spray-washing machines or in tanks—has five big 
advantages 
1 The heavy CrysCoat HC coating forms a strong foundation 
tor the lasting adhesion of paint. See page 5 in free booklet 
2 The heavy coating gives excellent protection against 
electrochemical corrosion, See page 7, 
The CrysCoat HC Proce is easy to control. Only one 
material is used for make-up and up-keep. No accelerators, 
turters, toners or other additives are needed. Only one 
simple type of titration is used. See page 9. 


Phe CrysCoat HC reaction produces relatively little sludge Our modern, up-to-date facilities 
and scale. See page /0. 


Stainless steel is not necessary for all parts of the equip. e RACKS 
ment See page // 
FRE For comple te information, . , ' e TANKS 


mail the coupon for a copy wee 
of our 12-page illustrated booklet a rt a e 
describing the Oakite CrysCoat § >. _ FIXTURES 
i. , 


HC Proce 


are equipped to fabricate practi- 
cally any type of special assembly. 
Look at this list of precision-built 


products . . . recognize some of 


. RETORTS them? We can build these and 


OAKITE " “~y e MUFFLES many others to your specifica- 


yet wre. e CRATES tions ... from your prints. . . or, 
“arenas * meTHODS * suet ; , ATE 
Technical Service Representatives in Tk. aan eas e BASKETS we will develop working prints 
- &, 


Principal Cities of U.S. and Canada 
© SPECIALTIES for you. 


ge INOUSTRiaAg Sttay, 


S. 
OAKITE prooucts, . a , 
cei or halal esi Write TODAY! ... Let us help you solve your problem. 
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1381 High-Temperature Belts 
24-page bulletin on metal conveyor 
belts. Wickwire Spencer 


1382 High Temperature Steels 

87-page book on factors affecting high- 
temperature properties. 45 pages of data 
on tensile, creep and rupture properties 
of 21 high-temperature steels. U.S. Steel 


1383 High-Tensile Steel 

Bulletin on nickel-copper steel of low- 
alloy, high-strength type. Youngstown 
Sheet and Tube 


1384 High-Vacuum Pumps 


Data sheet on physical dimensions, 
operating data and performance curves 
for high-vacuum oil diffusion pumps. 
Consolidated Vacuum Corp. 


1385 Hydraulic Presses 
Bulletin 147, “Practical Facts About 
Hydraulic Presses”, an informative guide 
for the user of all types and sizes of 
hydraulic presses. Lake Erie Engineering 


1386 = Identifying Stainless 
Cardboard chart outlining systematic 
method for rapid identification of un- 
known or mixed stocks of stainless steels. 
Carpenter Steel 


1387 Impact Testing 

4-page bulletin No. 4211 on Sonntag 
impact machines. Baldwin-Lima-Hamil- 
ton 


1388 Induction Heat Control 
Sheet 83 on miniature radiation-detec- 
ting temperature-measuring device for 
flame hardening and induction heating. 
Minneapolis-Honeywell 


1389 = Induction Heat Control 

Data sheet on radiation pyrometer for 
direct measurement of work being induc- 
tion heated. Leeds & Northrup 


1390) Induction Heating 

Book contains selector chart and heat- 
ing and melting speeds for induction 
equipment. Ajax Electrothermic 


1391) = Induction Heating 
New 36-page catalog on high frequency 
induction heating. Lepel 


1392 Induction Heating 

Bulletin 1440 on system for safety con- 
trol of induction heating through use of 
components built into every unit. Lind- 
berg Engineering 


1393 Instruments 

28-page catalog No. 5000 describes in- 
struments, control devices and related 
components manufactured by the com- 
pany. Minneapolis-Honeywell 


1394 Laboratory Equipment 
Booklet on better laboratory planning 

Section on recommended bidding prac- 

tices. Scientific Apparatus Makers Assoc 


1395 Laboratory Furnaces 
Folder describes and illustrates tubular 

furnace for use in tensile testing, and 

control panels. Marshall Products 


1396 ~=Laboratory Furnaces 

Data sheets on complete line of labo- 
ratory furnaces for metallurgical oper- 
ations. Boder Scientific 


1397 Laboratory Supplies 

Instruments and apparatus for control, 
research, development laboratories. Har- 
shaw Scientific 


1398 Leak Detector 

16-page bulletin on leak detector for 
location and measurement of leaks in 
evacuated or pressure systems. Consoli- 
dated Vacuum Corp 


1399 Light Metals 

16-page booklet on use of aluminum 
and magnesium in product design. Rolle 
Mfg 
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..- reliable combustion watchdogs 
for annealing operations at 


MOLINE IRON WORKS 


With eyes that never sleep... Wheelco Flame-otrols are ever 
vigilant to flame failure hazards in gas-fired malleable iron anneal- 
ing furnaces at Moline lron Works, Moline, Ilinois, 

Flame-otrols are recommended by safety engineers as the most 
positive and dependable protection for all types of gas- or oil-fired 
heating equipment. Electronic principle assures instant fuel shut- 
off in the event of flame failure ... at the same time allowing for 
normal variations in combustion control to eliminate nuisance 


shutdowns. Can be used with standard pilot and main burners. 


Complete flame supervision 
from safe start to safe shut-off! 


Whatever your burner program, Flame-otrols offer 
manual or automatic ignition, time delay for purging, 
or combination of both for dependable operation 
Approved by Underwriters’ Laboratories, Associated 
Factory Mutual Laboratories, and Canadian Stand. 
ards Association. Write for Bulletin F2-3. 


BARBER-COLMAN COMPANY, DEPT. £, 1518 ROCK STREET, ROCKFORD, ILLINOIS 


Industrial Instruments * Automatic Controls « Air Distribution Products * Aircraft Controls * Small Motors 


Overdoors and Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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IBM Improves Heat Treating Quality 
Cuts Costs With 


Hevi Duty Shaker Hearth Furnaces 


At IBM — heat treated parts must meet rigid physical speci- 
fications and tolerances. Formerly a liquid cyaniding process was 
used and production was slow and costly. By using Hevi Duty 
Shaker Hearth Furnaces, the quality of the work has been im- 
proved and production has been increased. 


The metallurgists at IBM state — 


Controlled Case Depth — A uniform case depth of .002" to .015" is 
obtained. Three zones of temperature control assure an even tem- 
perature for the entire length of the hearth plate. The flexibility of 
dry cyaniding enables our operator to produce a case which is most 
suitable to the type of steel, shape, and function of the particular part. 


Uniform Hardness — is obtained because all parts fall from the hearth 
into the quench individually. This is especially true of small studs 
which were formerly dumped from baskets into the quench. 


Less Distortion — because in these furnaces the parts are not pushed 
or packed together. The work is heated and quenched at a rate 
which minimizes internal stresses and possible warpage. The warpage 
is less than that experienced with careful handling by former methods. 


Clean Bright Surface — is a requirement because the work is flash 
chromium plated. Washing and cleaning time has been reduced. 


The Hevi Duty Shaker Hearth Furnace is fully adjustable to give complete control of 
heat treating processes such as Hardening, Dry Cyaniding, and Carburizing. Write 
for Bulletin HD-850 which describes the furnace that assures uniform results on a 
production basis. 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEV1eDUTY ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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1400 Low-Alloy Steel 

60-page book on high-strength low 
alloy steel, properties, fabrication and 
uses. U. S. Steel 


1401 Low-Temperature 
Properties 
48-page bibliography of characteristics 
of steels at low temperature covers 1904 
to June 1953. Inco 


1402 Lubricant 

8-page folder describes use of molyb- 
denum disulfide lubricant in cold form- 
ing, cold heading and other applications 
Case histories. Alpha Corp 


¢ ‘ 
1403 Lubricant 

New literature on anti-seize molybde- 
num disulfide lubricant. Bel-Ray 


1404 Lubricants 
4-page booklet on colloidal graphite 
molybdenum disulfide, vermiculite and 


zine oxide dispersions for industry. Ache 
son Colloids 


1405 Lubrication 

24-page illustrated bulletin gives his- 
tory of 100 years progress in cutting oils 
core oils and lubricants. Swan-Finch Oil 


1406 Machining Alloy Steels 
24-page bulletin on economical combi- 
nation of microstructure, tool form, cut- 
ting speed and feed for each machining 
operation. International Nickel 


1407 Machining Copper 

32-page booklet gives cutting speeds 
feeds, rakes, clearances for more than 40 
copper alloys. American Brass 


1408 Magnesium 

42-page booklet on wrought forms of 
magnesium. Includes 31 tables. White 
Metal Rolling & Stamping 


1409 Magnesium Extrusions 
36-page bulletin gives values for mo- 
ment of inertia, section modulus and 
radius of gyration of bars, tubing, angles 
channels, tees, zees and other sections 
Dow Chemical 


1410 Magnesium Specs 
Bulletin DM12n on_ specifications of 


government agencies, AMS, SAE, ASTM 
Dow Chemical 


1411 Magnetics 

8-page booklet in Indox permanent 
magnets and how permanent magnets 
work. Indiana Steel Products 


1412 Malleable Iron 

12-page Bulletin 5797 on electric-fur- 
nace annealing of malleable iron. Gen- 
eral Electric 


1413 Melting Furnace 

Bulletin gives specifications, diagrams 
performance and other technical data on 
Simplex melting furnaces. Lindberg Engi- 
neering 


1414 Metal Analysis 

Brochure on Quantometer, which fur- 
nishes pen-and-ink records of quantita- 
tive spectrochemical analyses with extra 
copies. Applied Research Labs. 


1415 Metal Cutting 

64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and other prod- 
ucts. Martindaie Electric 


1416 Metal Powders 
Data on process of making parts in 
powdered metals. Metals Disintegrating 


1417 Metal Sorting 


Data on nondestructive sorting tool for 
raw, semi-finished or finished parts. Dice 


1418 Metallograph 
Metallograph, described in catalog E-240, 


furnishes four different accurate images 
of same sample for complete identification 





with bright field, dark field or polarized 
light. Bausch & Lomb 


1419 Microhardness Tester 

Bulletin DH-114 on Tukon hardness 
testers in research and industrial test- 
ing. Wilson Mechanical Instrument 


1420 Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


1421 Nitriding 
Booklet tells about Floe process of 
nitriding. Nitralloy Corp. 


1422 Nitriding Furnace 
Bulletin 646R on carburizing and nitrid- 


ing furnace giving atmosphere circulation 
to 1850°F. Hevi Duty 


1423 Nitrogen Atmosphere 

Bulletin on generator for producing 
pure nitrogen with a controllable hydro- 
gen content. Baker & Co 


1424 Nondestructive Testing 

8-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing. 
Magnetic Analysis 


1425 Nonferrous Wire 

Folder gives wire gage and footage 
chart and data on beryllium copper, 
phosphor bronze, nickel, silver, brass 
and aluminum wire. Little Falls Alloys 


1426 Nonflammable Rust 
Preventive 
Bulletin on rust preventive compound 
which is water soluble, nontoxic and 
nonflammable. Production Specialties 


1427 Oil Quenching 

Catalog V-1146 on self-contained oil 
cooling equipment. Selection tables for 
volume of oil required and oil recircu- 
lation rates. Bell & Gossett 


1428 = Pickling Baskets 
12-page bulletin on mechanical picklers, 
crates, baskets, chain and accessories. 
Youngstown Welding & Eng’g 


1429 Pickling Baskets 
Data on baskets for degreasing, pick- 
ling, anodizing and plating. Jelliff 


1430 Polishing 

8-page brochure on burnishing or pivot 
polishing machines which combine work- 
hardening, minute shaving and polishing 
in one single operation. Carl Hirschmann 


1431 Polishing Materials 

20-page booklet includes samples of 
emery, aluminum oxide and silicon car- 
bide papers and 12 polishing cloths 
Buehler Ltd 


1432 Powder Metallurgy 


Information on sponge iron powder 
Ekstrand & Tholand 


1433) Precision Casting 

44-page Catalog 53 covers every stage 
of the investment casting process. Alex- 
ander Saunders 


1434 Precision Casting 

8-page bulletin on investment castings 
of various ferrous and nonferrous alloys 
Engineered Precision Casting 


1435 Presses 

8-page booklet on specifications and 
capacities of multiple plunger pillar 
presses. Design details. Waterbury Farrel 
Foundry 


1436 = Protective Coatings 

Guide to chemicals and processes for 
metal protection. American Chemical 
Paint 


1437 Pyrometers 
12-page Bulletin 713 on indicating and 
(Continued on page 32-A) 





IBM Cuts Heat Treating Costs 
Eliminates Secondary Operations With 
Hevi Duty Shaker Hearth Furnaces 


At IBM's Endicott Plant, one year's saving in labor and material 
amounted to approximately twice the original cost of this 
modern production tool. 


Low Cost Raw Materials — now a less expensive carbon steel can be 
substituted for alloys which also means easier and faster machining 
and longer die life. 


Clean Finish — cleaning costs are greatly reduced since only degreasing 
is required. An atmosphere protects the parts so they remain bright 
and scale free from the time they enter the furnace until they are 
withdrawn from the quench. 


Labor Costs — the easy automatic operation of this furnace enables 
unskilled labor to increase production per man hour. Heavy manual 
labor is lessened. Fixing or stringing parts on wire is eliminated. 
Now, parts fed from a hopper, or placed onto the hearth plate, 
move through the heating zone and drop into the quench. 


Improved Working Conditions — the clean, safe, and quiet operation 
of an electric furnace betters employee relations. The problem of 
cyanide waste disposal is eliminated. 


These furnaces hove paid for themselves while improving the mechanical properties 
of the product Write for Bulletin HD.850 and the answers to your small parts 
heat treating problems. 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEV1<DUTY ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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(Continued from pave 29) 
controlling pyrometers. Functional dia- 
grams of instaliations. General Electric 


1438 Pyrometer Calibration 

New issue of “Pyrometer Thermocouple 
Calibration Data” includes tables of data 
recently released by National Bureau of 
Standards. Bristol Co 


1439 Pyrometer Supplies 
Buyers’ Guide for pyrometer supplies, 
No. 100-5. Minneapolis-Honeywell 


1440) Quenching Oil 

Technical bulletin on quenching oil 
and accelerators to provide deeper hard- 
ening. Park Chemical Co 


1441 Radiography 

28-page booklet on products for indus- 
trial radiography gives exposure and 
processing data for various films used 
DuPont 


1442 Radiography 
Booklet on quality control through 
X-ray inspection. Industrial X-Ray 


1443 Rare Earths 

8-page Progress Report Number 1, 
“Rare Earths in Iron and Steel Melting 
Molybdenum Corp 


1444 Recorder 
8-page bulletin on potentiometer and 


resistance bridge recorder. Thermo Elec- 
tric Co 


1445 Refractories 
16-page book on mullite-base refrac- 


tories—ramming mixes, mortars, patches, 
castables. Mullite Refractories 


1446 Refractories 

12-page brochure on products for cast- 
ing special refractory shapes and for 
gunning and troweling applications, for 
services to 3000°F. Johns-Manville 


1447 Refractory Cement 
Bulletin discusses refractories and heat- 
resistant concrete. Lumnite Div 


1448 Refractory Cement 

Data on castable cement for temper- 
atures to 3100°F. Refractories Div., Car- 
borundum 


1449 Refractory Mixes 
16-page bulletin 315 on properties and 
applications of sillimanite super-refrac- 
tory ramming mixes and furnace patches. 
Chas. Taylor Sons 
1450 Roll Formed Shapes 
24-page Bulletin 1053 on designing, 
forming and producing shapes from fer- 


rous and nonferrous metals. Roll Formed 
Products Co 


1451 Rust Preventive 
Pamphlet on Oilcoat T for prevention 
of rust in lubricating systems. Gulf Oil 


1452 Rustproofing 

Data sheet on slightly alkaline com- 
pound NR-31 for rustproofing iron and 
teel. Enthone 


1453 Salt Bath Furnaces 
Data on salt bath furnaces for batch 
and conveyorized work. Upton 


1454 Salt Baths 

32-page bulletin on salts for tempering, 
annealing, neutral hardening, martemper- 
ing and carburizing. Heat treating data 
E F Houghton 


1455 Selective Hardening 
Folder on pack-hardening and isolating 
pastes for selective and rapid case hard- 


ening. Denfis Chemical Labs 
1456 Shearing 


16-page catalog on pivoted-blade shears 
for cutting metal up to 1.25 in. thick. 
Cleveland Crane & Engineering 


1457 = Sheet Metal Testing 

8-page folder on equipment for testing 
the drawing, stamping and folding quali- 
ties of sheet and strip. Deakin 


1458 Shot Peening 

16-page booklet on selection and use of 
shot and grit for peening. Cleveland 
Metal Abrasive 


1459 Silver Brazing 

10-page technical bulletin on brazing 
preforms. Specifications for 13 types of 
joints. Lucas-Milhaupt 


1460 Slitting 

76-page book on slitting lines for coils 
and sheets. Design, selection, operation, 
time studies of operating cycle. Yoder 


1461 Soldering Aluminum 
Article on techniqus and materials 
for soldering aluminum. Reynolds Metals 


1462 Specification Key 

Guide to Government specifications for 
peanetne rustproofing and _ paint 
vonding chemical American Chemical 
Paint 


1463 = Speetrometry 

12-page brochure on quality control 
with a direct reading spectrometer. Baird 
Assoc 





1464 Spot Welding 

Bulletin on inert gas-shielded 
welding gun which welds from one 
only and without a back-up plate 
Reduction 


1465 Spring Steels 

Spring steel catalog offers 785 size 
hardened and tempered spring steels 
133 cold rolled and bright annealed : 
in stock. Sandvik Steel 


1466 Stabilized Stainless 
Bulletin 144 on Type 321 stair 

tubing. Condensed data on properties 

fabrication. Babcock & Wilcox 


1467 = Stainless Bars 

28-page technical book on_ sta 
steel bars includes processing informa 
about cutting, welding, forging, uf 
ting, machining, and heat treating. / 
gheny Ludlum 


1468 = Stainless Castings 
Bulletin on advantages of corros 
resistant castings. Ohio Steel Found 


1469 Stainless Fastenings 
20-page catalog of stainless steel 
Screws, nuts, washers mac hine ScT 
sheet metal screws, set screws, pipe 
ting and specialties. Star Stainless S¢ 
1470 Stainless Steel 
Weekly stock lists for stainless ] 
give size, gage and type of stain 
G. O. Carlson 
1471 = Stainless Steel 
Data sheet on wrought alloy type 
35° Ni—15% Cr. Mechanical prope 
of bars to 1800°F.; design stresse 
2100°F. Rolled Alloys 
1472) Stainless Tubing 
28-page book on corrosion, uses 
fabrication of stainless steel tubing 
and Tubes Div., Republic 
1473 = Stainless, Welding 
Booklet on recent applications of 


welding to ferrous alloys and stair 
Thomas Electric Welder 


1474 Stainless, Welding 
54-page manual on welding proc 
for stainless with recommendations 
settings for arc, spot and pulsation wv 
ing. Soldering and brazing. Rep 
Steel 
1475) Steel 52100 
New stock list on 52100 tubing, 
and ring forgings. Peterson Steels 
1476 Steels for Agriculture 
20-page book on the place of stee 
agriculture and _ steels used. Cru 
Steel Co 
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Heat Treat Furnace Layout 


by Yalortft . 7th of a Series 





SOLUTION FURNACE 
(8 HRS. @ 940°F.) 


Oo HOT WATER QUENCH 
9 BLAST QUENCH 


© AUTOMATIC TRANSFER 


PRECIPITATION FURNACE 
(13 HRS. @ 460°F.) 


FY TRAY TRANSFER 


Controlled Heat Treating 
of Forged Aluminum Parts 


Mee 





they are age hardened eS ee 
within pe GC Mt . Se re 
Tough job? Not particularly! All Holcro installations, 
from the smallest to the largest, can be designed around 
automation—the elimination of the human element. On 
top of that, when necessary, furnaces can tie right into 
the production line, 
It doesn’t take Jong for installations like these to pay 
off in a BIG way! Holcroft & Company, 6545 Epworth 
Bivd., Detroit 10, Michigan. 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOGE 





CHICAGO, ILL. + CLEVELAND, OHIO + HOUSTON, TEXAS = + PHILADELPHIA, PA. 


CANADA EUROPE 
Walker Metal Products, Ltd. $.0 F.1.m. 
Windsor, Ontario Paris 6, France 
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1477 Subzero! 
Data on chest for 1 
for production use ar 


1478 Subzero! 

8-page folder on p 
volt a.c., operating to 
fitting, hardening, stz 
Webber Mfg 


1479 Televisio 
Folder on equipme 
vision in industry. R 


1480) «Tempera 
Bulletin F-6149 on 
tems. and how to sel 
our purposes. Wher 


14810 Temperi: 
Sulletin 1E 11 on 1 


applications in liqui 


1482) Temperis 
Data on rotary ten 
wash Machinery 


1483 = Tempilst 
Basic Guide to fk 

a plastic laminated 

Claud S. Gordon 


1484 «Test Acce 

22-page Bulletin 46 
tools and accessories 
ing machines. Tinius 


1485 Testing I 
16-page bulletin or 
voltmeters and amm 
ness scales and ot 
General Electric 
1486 Testing 5 
28-page catalog on 


ersal testing machi 
Construction, specific 


1487 Thermoe 
New 8-page catal 
thermocouples. L. H 


1488 «Tin 
Monthly newslette! 
information about pr! 


me ar Malayan Tin Bureau 

C\ xy 1489) Titanium 

“de Me Production of titan 
ft (pp grating 

1490) Titanium 

(aay tak ea — sn age: 


and special propert 
16-page 
i eud-prrdue 


‘ ol titanium afr 





Knowing how you use cold rolled strip steel in your 
fabricating operations and what it is called upon to do 














in the finished product .. . CMP can develop through special 
processing for those needs an individual strip product that 
many times makes possible important savings in fabricating, 1212 1237 1262 128 
assembly and end-product costs. 1213 1238 1263 128 
” +1 1214 1239 1264 128 
These are some of the advantages you can count on ) 1215 1240 1265 129 
A review of your strip steel specifications in terms of what CMP 1216 1241 1266 129 
precision strip steel can do for your product betterment may prove +h 9 Ly A 
mutually advantageous. We will welcome your invitation to call. 1218 1243) 1268129 


1219 1244 1269 129 
1220 1245 1270 129 
1221 1246 «61271 129 


the Cold Metal Products co. 1222 1247 1272 129 


1223 1248 1273 129 





GENERAL OFFICE: YOUNGSTOWN 1, OHIO 1224 1249 1274 129 

PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 1225 1250 1275 130 
SALES New York . Cleveland + Detroit ° Indianapolis 1226 1251 1276 130 
OFFICES: Chicago . St. Louis . los Angeles + San Francisco 1227 1252 1277 130 
LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 1228 1253 1278 130 


ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 


THE COLD METAL PRODUCTS CO. OF CALIFORNIA 1229 1254 1279 = 130 


6600 McKinley Avenue, los Angeles Phone: Pleasant 3-1291 1230 1255 1280 130 
THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 1231 1256 (1281 = 130 
Phones: WN. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 1232 1257 1282 130 
PRECISION STEEL WAREHOUSE, INC. 1233 1258 1283 130 

4425 W. Kinzie, Chicago Phone: COlumbus 1-2700 1234 1259 1284 130 


1235 1260 1285 131 
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Subzero Freezer 
n chest for use down to —95° F. 
iction use and testing. Revco 


Subzero Freezer 

folder on portable freezer, 110- 
operating to —180°F., for shrink 
ardening, stabilizing and testing 
Mfg 


Television, Industrial 
on equipment and uses of tele- 


industry. RCA 


Temperature Control 

n F-6149 on types of control sys- 
i how to select the right one for 
rposes. Wheelco 


Tempering 
n 1E 11 on tempering and othe: 
ms in liquid baths. Kemp 


Pempering 
rotary tempering 
ichinery 


Me tal- 


units 


Pempilstiks 
Ferrous Metallurgy 
wall chart in color 


Guide to 
laminated 
Gordon 


Test Accessories 

» Bulletin 46 on instrumentation 
| accessories for mechanical test- 
iines. Tinius Olsen 


Testing Instruments 
» bulletin on portable recorders 
rs and ammeters, surface rough- 


les and other electric testers 
Electric 

Testing Machines 

catalog on screw power uni- 
sting machines and accessories 
tion, specifications. Riehle 


Thermocouples 
catalog of enclosed tip 
Marshall Co 


-page 
yuples. L. H. 
Tin 

ly newsletter, “Tin News.” gives 
ion about prices, supply, demand 
Tin Bureau 


Titanium Powder 


tion of titanium and its powders 
cial properties. Metals Disinte- 


Titanium and Zirconium 


and 
hydrides 


1491 


oy 


and other metallurgical 


Hydrides 


Tool and Die Steels 
j-page book on six oil and air harden- 


hydrides 
Metal 





ng steels for high-production tools and 
lies Many use illustrated Bethlehem 
Steel 
1492 Tool Heat Treating 
Information on “Sure-Wear process 
for heat treating high-speed cutting tools 
LR Heat Treating Co 
1250 Stainless Selection 
An S% by 11 in. slide chart 
vives chemical compositions 








mechanical properties at room 


temperature and elevated tem 


peratures resistance to corro 


sion and sealing, machinability 


RETISTAL 
STAINLESS STEEL 
SELECTOR 


weldability hardenability — for 


standard grades of © stainless 


steel. It is designed especially 
pul 
chasing agents and others with 


Cru 


for fabricators, designers, 


out metallurgical training 
cible Steel Co 








14 
F 


tun 


Twist 


sele 


your application 


93 Tool Steel 
older on high carbon 
gsten base high speed steel 
914 Tool Steel Selector 
the dial of the 9-in. circular 


and read off the tool steel for 
Crucible Steel 


high vanadium 
Latrobe 


ctor 


95 Torsion Tester 





1496) - Tubing 

48-page catalog of welded stainless and 
high alloy tubing from 's to 40 in. Trent 
Tube Co 
1497 §Tubing 

sulletin TB361 on designing with me 
chanical tubing. Babcock & Wilco 
1498 Tubing 

92-pag Handbook of Seamk Steel 
Tubing 26 pages of data. Timken 
1199 Tungsten Alloy 

Data on propertic ind uses of 95 
tungsten alloy, balance nickel and copper 
Firth Sterling 
1500) Tungsten Electrodes 

Wall chart give data for inert-gas 
arc-welding of aluminum, magnesium, 
tainless steel with pure and_ thoriated 
tungsten electrode Sylvania 
1501) Vacuum Calculator 

Slide rule for quick calculation of data 
necessary in vacuum engineering and 
processing—for instance, pump capacities 
and time to reach given vacuum. Perti 
nent conversion tables on back. F. J 
Stokes Machine 
1502) Vacuum Finishing 

Use of vacuum metallizing in manu 
facture of plastic and metal parts. Na 
tional Research Corp 
1503) Vacuum Pumps 

Bulletin V51B describes line of vacuum 
pumps Kinney Mfaq 
1504 Valves 

i0-page booklet on valves for the pro 
ess industries. Gas Machinery 
1505 Wire Mesh Belts 

140-page manual on conveyor design 
belt specifications metallurgical data 


Cambridge Wire Cloth 
1506) Wire Straightening 

Bulletin 52-C describes 
chine for straightening 
extreme accuracy 
0.007 to 0.125 in 
nonferrous metal 


precision ma- 
small wire with 
Applies to round wire 
diameter of ferrous or 
Medart Co 


1507 X-Ray Supplies 

-page catalog of industrial X-ray 
upplies and accessories. Westinghouse 
1508 Zirconia 

Folder on new, patented process in 


which each zirconia crystal i: 
Characteristics of 
Zirconium Corp. of 


stabilized 
Stabilized zirconia 


A merica 


METAL PROGRESS, 
7301 Euclid Avenue, Cleveland 3 Ohio 


Please have literature circled at the left sent to me. 


» bulletin, “The Hydrimet Proc- Bulletin RT-10-54 on new 60,000 in.-lb 
titanium and zirconium metal: precision torsion tester. Riehle 
May, !954 
1262 1287 1312 1337 1362 1387 1412 1437 1462 1487 
1263 1288 1313 1338 16363 1388 (413 1438 1463 1488 
1264 1289 1314 1339 1364 1389 1414 1439 1464 1489 
1265 1290 1315 1340 1365 1390 1415 1440 1465 1490 
1266 1291 1316 1341 1366 1391 1416 1441 1466 1491 
1267 1292 1317 1342 1367 1392 1417 1442 1467 1492 
1268 1293 1318 1343 1368 1393 1418 1443 1468 1493 
1269 1294 1319 1344 1369 1394 1419 1444 1469 1494 Meme 
1270 1295 1320 1345 1370 §=61395 1420 1445 1470 1495 nd 
1271 1296 1321 1346 1371 1396 1421 1446 1471 1496 
1272 1297 1322 1347 1372 1397 1422 1447 1472 1497 
1273 1298 1323 1348 1373 #1398 1423 1448 1473 1498 Title 
1274 1299 1324 1349 1374 1399 1424 1449 1474 1499 
1275 1300 1325 1350 1375 1400 1425 1450 1475 1500 
1276 =61301 1326 =6135! 1376 1401 1426 1451 1476 1501 Company 
1277. 1302 327 «©1352 #41377 1402 1427 1452 1477 1502 
1278 1303 1328 1353 1378 1403 1428 1453 1478 ~ 1503 
1279 1304 1329 61354 1379 1404 1429 1454 1479 1504 Address 
1280 1305 1330 1355 1380 1405 1430 1455 1480 1505 
1281 1306 1331 1356 1381 1406 1431 1456 1481 1506 
1282 1307 1332 1357 1382 1407 1432 1457 1482 1507 City and State 
1283 1308 1333 1358 1383 1408 1433 1458 1483 1508 
1284 1309 1334 1359 1384 1409 1434 1459 1484 
1285 1310 1335 1360 1385 1410 1435 1460 1485 
1286 «61311 1336 1361 1386 «1411 1436 «1461 1486 








Postcard must be 
Students should write direct to manufacturers. 


mailed prior to Aug. |, 1954 





Fink! Die Blocks have your number 


7 
7 


7 The entire history of a Finkl die block is hot stamped on its side. For 

? instance, +7600 is the heat or melt number used to fill the order. 

7 #30893 is the production number. The FX and Diamond F is the 
Pi trademark of the special steel used. ‘Temper 2 signifies the hardness to 
which the block is heat treated. The arrow shows the direction flow 








of the metal as a guide for die sinking. The A5 under the arrow indi- 
cates the block location in the ingot runout. 

All of this means that we process our forgings and die blocks accord- 
ing to the requirements of you, our customer, with a complete file 
checking cach step from molten steel to finished product. It also means 
that when you receive a Finkl forging or die block it can be used with 








confidence. It will do your job and do it well. When you need quality 
and service specify Finkl forgings and die blocks. 

For technical assistance or further information concerning your forg- 
ing problems, call or write your nearest Fink! District Office. 


DETROIT 26: 2838 Book Bidg. WOodward 1-1315 * CLEVELAND 14: 1914 NBC Bldg. CHerry 1-2939 
PITTSBURGH 22: 762 Gateway Center. ATlantic 1-6391 * INDIANAPOLIS 5: 132 East 30th Street. 
HiCkory 4647 * HOUSTON 1: PO Box 1891. CAPitol 2121 * ALLENTOWN: 737 North 22nd Street. 
HEmlock 4-3333 * ST. PAUL 1: 445 Endicott Bidg. CEDor 1600 * COLORADO SPRINGS: 534 West 
Cheyenne Road. MElrose 2-0431 * SAN FRANCISCO 5: Monadnock Bidg. EXbrook 2-7018 + SEATTLE 4: 
3104 Smith Tower. SENeca 5393 * BIRMINGHAM: PO Box 1606. 7-1603 * KANSAS CITY 6: 950 Dierks 
Bidg. HARrison 1060 * Western warehouse LOS ANGELES 29: 1001 North Vermont Avenue. NOrmandy 


x = 3-2141 * Eastern warehouse EAST CAMBRIDGE 41: 250 Bent Street. Elliot 4-7650 
Y . 
* 
“7! A. Finkl& Sons Co 
Pm e bad 


aly 


\ gS" ANNIVER 2011 SOUTHPORT AVENUE = CHICAGO 14 


FORGINGS + DIE BLOCKS + ELECTRIC FURNACE STEELS 
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Latrohe’s Aree M7, 
High Production Die Stee! 


reduces 
machining time 
as much as 


0 
0 





gg Send for this 
© foldon. today ! 


ANY 


paTacse, 0% 





LATROBE STEEL CO., Latrobe, Pa. 
Please send Olympic FM folder to: 
NAME 

POSITION 

COMPANY 


ADDRESS 


STEEL COMPANY “ 


LATROBE, PENNSYLVANIA 





Ay. . ete ie 5 


Branch Offices and Warehouses BOSTON BUFFALO CHICAGO CLEVELAND DAYTON DETROIT HARTFORD LOS ANGELES 
MILWAUKEE NEWARK PHILADELPHIA PITTSBURGH ST. LOUIS ST. PAUL TOLEDO 


Soles Agents ATLANTA CHARLOTTE DALLAS DENVER HOUSTON SALTLAKECITY WICHITA 


European Offices GENEVA BRUSSELS PARIS MILAN ROTTERDAM DUSSELDORF 





You re known by the 
Company you keep . . . 


and the impressive list of companies 
who use ACCOLOY Heat and 
Corrosion Resistant Castings 

and keep records of their 

long service life is a very 
convincing reason why 

these castings are 


"preferred by 


x > 
x x 
* Om 
x x x 
- x” 
x 
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RESISTANT CASTINGS 


ALLOY ENGINEERING & CASTING COMPANY 


ALLOY CASTING CO. (Div.) 
CHAMPAIGN °* ILLINOIS 





“, CHASE 
SELLS 


STAINLESS STEEL, T00 


Bars, sheets, wire, pipe and tubing now available 
through your Chase warehouse or sales office. 


So many Chase customers use stainless steel 
in addition to brass and copper that we have 
added this metal to our regular line. 


Now you can get the same top-notch Chase 
Service on Stainless Steel that you’ve been 
used to on other Chase products. Of course, 
regular delivery and cutting facilities are 
available on Stainless Steel orders, too. 


Make Chase Your Headquarters for 
Stainless Steel, Too 


All 24 Chase warehouses plus the Chase sales offices 
and Chase mills are ready to help you get prompt 
delivery. If your Stainless Steel order can't be filled 
from local stock, you'll get prompt shipment from 
another of the Chase warehouses or from the mill. 


CC 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 


Albany’ Atienta Baltimere Boston Chicago Cincinnat) Cleveland Dalles Denver’ Betroit Houston indianapolis Kansas City Mo Los Angeles Miéwaukes 
Minneapolis Newark New Orieans New York Philadeiphia Pittsburgh Providence Rochester’ Si (ows San francisce Seattle Waterbury (‘sales office only) 
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Lubrication Problem? 
Check Properties of this Lubricant... 


‘dag’ Colloidal Graphite—Dry solid, softer than 
talc, conducts heat. Forms tenacious dry lubricat 
ing film not affected by any temperature you are 
likely to meet. Dispersible in many fluids, co 
dispersible with many solids. Impervious to de 
greasing agents, anti-corrosive. Kinetic coefficient 
of friction in the range of .065-.09 (mild steel 
or graphited steel). 


In Wire Drawing—‘dag’ Colloidal Graphite les 
sens die wear, assures uniform wire dimensions 
In Forging—By pre-treating dies with ‘Aquadag’, 
a dispersion of colloidal graphite in water, scal 
ing and sticking are minimized, die life is length 
ened. In Stretch-Forming — Colloidal graphite 
reduces tearing and rippling, eliminates seizing 
on the die. In Piercing—Piercers, punches, and 
simiiar tools are provided with a non-galling, 
self-lubricating film; extends die life. In Other 
Applications—In extruding, spinning, die-casting, 
ingot-mold stripping, press-fitting, cutting, and 
other metal-forming operations—wherever a high 


temperature lubricant or release agent is required 

‘dag’ dispersions fill the bill. Write today for 
more detailed information. Ask for Bulletin No 
426-E7. 


Dispersions of molybdenum disulfide are 

available in various carriers. We are also 

equipped to do custom dispersing of solids 
in a wide variety of vehicles. 


Acheson Colloids Company 


Port Huron, Michigan 
...fiso ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 
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60 


chemical checks of 
every heat keep TIMKEN’ 
stainless steel forging 
bars uniform 


W! SUBJECT every heat of stainless 
steel to 60 separate checks for 


chemical composition. These tests tell us 





| 





when the analysis is right. This is one 
reason why, with Timken” stainless steel 


forging bars, you get uniform physical 





and chemical properties, uniform forge- 
ability, uniform response to heat treat- 
ment. Asa result, you don’t have to change 
your shop practices with every shipment 
of material. You save production time, cut 
scrap loss, get a top-quality finished product. 

Besides making sure you get uniform 
steel, we make sure you get it when 
promised. And we have a Technical Staff 
that'll help you choose the correct analysis 
of Timken stainless forging steel for your 
requirements. Write for your free copies of 
our technical bulletins on stainless forg- 
ing steels. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: ““TIMROSCO”, 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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for ~ a arya 
at greatly reduced cost 


If you make anything that can be cold-roll-formed in fair 
quantities, you may be sure it will mean either higher pro- 
duction or greatly reduced cost, or both. Moreover, because 
roll-formed shapes can be designed for highest strength- 
weight ratio, this method often affords material savings 
exceeding the entire conversion cost. 

There may be some operation in your plant where cold- 
roll-forming would prove more economical than present 
methods; or you may be buying components made by other 
methods, which you could make yourself at greatly reduced 
cost. Sometimes other operations, such as curving, coiling, 
embossing, perforating, welding, etc., can be combined 
with roll-forming at little or no extra cost. In any case, feel 
free to consult Yoder engineers as to practicability and cost 
of applying a cold-roll-forming machine to any operations 
you have in mind. 

The Yoder Book on Cold-Roll-Forming may prove of 
interest to you. It’s yours for the asking. 


THE YODER COMPANY « 5595 Walworth Ave. Cleveland 2, Ohio 


Complete Production Lines 
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CUT COSTS WITH THE 


(and case hardening) 








C sik 80% More economical . . . is the fastest method of producing a specified case 
0S epth—for example, a case of 0.040 in. can readily be produced in 2 
hours... No boxes or retorts to pack and unpack or to heat as dead loads 


Labor 


Less distortion . . . temperature uniformity throughout bath guaranteed 
within 5°F. ...less subsequent grinding...permits more shallow 
case depths. 


Closer control of depth and other properties of the case 


Selective carburizing simplified by immersing only portions of work to 
be treated. 


Eliminates usual reheating operation . .. work quenched directly from car- 
390 Lbs. of Work an Hour burizing bath. 


. from on Ajox furnoce Extreme fealty ... several batches may be case hardened simul 
ae ferger then your dedid taneously each to a different case depth 

180 lbs. of metal body screws per charge 

are case hardened (0.004” to 0.010”) 


as required, 


No “oxygenation” of the case, with attendant pitting and spalling, as fre- 
quently occurs in gas or pack carburizing 


Readily adaptable to mechanization for efficient, low-cost mass production 


Combines with martempering . . . for best control of distortion ... by an 
isothermal salt bath quench directly after carburizing 


Brazing can be performed simultaneously .. . both carburizing and braz 
ing done with one heating of the work. Brazing cost nothing 


Low maintenance costs . . . plain steel pots have a life of 1 to 3 years 


AJAX ELECTRIC COMPANY 


910 FRANKFORD AVE., PHILADELPHIA 23, PA. 


World's largest manufacturer of electric heat treating furnaces exclusively 
In Canada: Canadian General Electric Co., Ltd., Toronto, Ont. 


be ELECTRIC sis FURNACES, 
& 
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Lepel's 3 hth 


LOW CO87 - PORTABLE 








HIGH FREQUENCY 


Vuduction 


HEATING UNITS 
4 
dead for 


Production Heating of small 
Research Laboratories 

Tool Rooms 

Machine Shops 

Educational Institutions 


parts 


MODEL 2 Kw 
Spark Gap Operated 


$870. 


f.0.b. factory 


The Lepel line of induction heating units represents the most advanced thought in the field of 
electronics as well as the most practical and efficient source of heat yet developed for industrial 
heating. With a background of half a century of pioneering electrical and metallurgical experience, 
the name Lepel has become the symbol of induction heating equipment embodying the highest standards 
of engineering achievement, dependable low cost operstion and safety. 


Amazing in its speed, Lepel equipment reduces the time required for hardening, annealing, stress 
relieving, brazing, soldering and melting from minutes to seconds. It performs these operations 
with a degree of precision and uniformity rarely attained through other processes. 


LEPEL Electronic Tube GENERATORS available from 1 kw to 100 kw. 
LEPEL Spark Gap CONVERTERS available from 2 kw to 30 kw. 


WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages 
packed with valuable information on high frequency induction heating. 


G ANNE 
HARDENING soLDeER od pouring 
Heat tocal- 

| //\\ ized exactly 

\ \\/) where wanted 

ot desired 

temperature. Ideal for gears, 
cams, bearing surfaces, cut- 
ting tools and other oreas 
that are subject to wear. 


9 oF eas Cut 


pre- ted area 9 sels. 





All Lepel equipment is certified to comply with the requirements of the Federal 
Communications Commission. 


LEPEL HIGH FREQUENCY LABORATORIES, 


Ideal for on- 


Stress - reliey. 
"9, normal. 


m2 - 
LEPEL} 


irs 


MODEL T-2'%-1 
Electronic Tube 
Operated 


$1620. 


f.0.b. factory 


MODEL T-! 
Electronic Tube 
Operated 


$885. 


f.0.b. factory 


MELT! a6 
oH 
pea.) Readily melts 
| \ quantities of 
‘ferrous and 
non - ferrous 
metals in either graphite 
or ceramic crucibles. 


INC. 


o5th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 
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but 


duplicated 


REX 


Great works of art clearly show the unique skills of 
their maker. Even the most careful copy can never 
truly duplicate the original. 

Crucible REX” High Speed Steels are originals, too. 
Ever since 1900, when the Country’s leading tool steel 
specialists combined their knowledge and formed 
Crucible, we have lavished on tool steel making all the 
skill and care that goes into any work of art. 

That’s why REX is the standard of comparison wher- 
ever high speed steels are used. But see for yourself. 
Put REX to work in your shop . . . check its harden- 
ability, response to heat treatment, general quality and 
fine tool performance. We feel sure that, like thousands 
of others, you'll come back for more. 


|CRUCIBLE| 
94 yeas. Fine steelmaking  TQOL STEELS 
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Which brick 


should I use for better 


furnace walls? 





J-M Insulating 





Fire Brick ...they’re 





light-weight and 
quick-heating, too! 





6 types ... for savings in services up to 3000F 


Because of theirquick-heating and low-heat 
transfer characteristics, Johns-Manville In- 
sulating Fire Brick are efficient fuel-savers 
for use at Operating temperatures up to a 
full 4000F on the insulation. 

Each type of J-M Insulating Fire Brick 
has the correct balance of thermal and 
physical properties that assures maximum 
economies within a specific temperature 
range. All types are quick-heating... 


Operating temperatures are reached in a 
short time, thereby saving fuel. 

Identical materials can also be obtained 
in large size units known as Johns-Manville 
Insulating Fireblok. Fireblok have the 
same properties as the brick, but are made 
in extra large sizes for added construction 
economies. The large units can be installed 
faster . 
bonding mortar. During rebuilding or re- 


. » require fewer joints and less 


pair, furnace down-time is appreciably 
shortened with Fireblok construction. 

A Johns-Manville insulation expert will 
gladly explain the advantages and econo- 
mies of using J-M Insulating Fire Brick 
and Fireblok for refractory linings or as 
back-up insulation behind other refractory 
protection. Write to Johns-Manville, Box 
60, New York 16, N. Y. In Canada, write 
199 Bay St., Toronto 1, Ontario. 





Properties 


Types of Insulatin 


_ JM-3000 | _jm2e | 





Temperature limit 


Density, tb per cu 
Transverse strength, psi 


Cold crushing strength, psi 


Linear shrinkage, percent 


Reversible thermal expansion, percent 


_ Conductivity (Btu in. per sq ft per F per hr 


at following mean temperatures) 
500F 
1000F 
1500F 
2000F 


*3000F 12800F 


— 
120 
150 
4.0 at 
2800F 2600F 


“05-06 | 05-06 
_at 2000F_ | at 2000F _ 


__ 63-67 _ 
— a 

190 
V00t 


_3000F 


05-06 
ot 2000F_ | 


3.10 
3.20 
3.35 
3.60 


2.00 
2.50 
3.00 
3.50 


1.92 
2.22 
2.52 
2.82 











g Fire Brick and Fireblok 
IM-23 JM-20 JM-1620 
omg me | | t2000F 
+1600F 
2o00COC*~*# 
60 
70 


12300F '2000F 


— — 


42_ 
120 
170 


“0.3 at 
2300F 


0.5—0.6 
ot 2000F _ 


35 
80 


1.51 
1.91 
2.31 
2.70 














*24-hr Simulative Service Panel Test; oll others 24-hr soaking period. 


OWNS MANVILLE 


Johns-Manville 


tBack-up or exposed 





M 
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HEAVY puty BELT 


FOR HEAVY LOADS 


' 
HERE’S THE 





Nothing like it built before! It's the new Wissco Rod Re- 
inforced Alloy Belt made from %"’ rods — a high temperature 
processing belt that's extra big and rugged to carry heavy 
loads with long-lasting freedom from breakdowns and ser- 
vice interruptions. It will pay you to investigate the big 
advantages you get with Wissco's big heavy duty belt. 


Let us know your requirements. We can supply this belt in 
any alloy to meet your particular heat conditions. 


THE COLORADO FUEL AND IRON CORPORATION—Denver and le 
WICKWIRE SPENCER STEEL DIVISION—Atlanta, Boston, Buffele, Chicago, Detroit 
New Orleans, New York, Philodelphia 


WISSCO BELTS 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION (FJ 


| -_ | \ \' THE COLORADO FUEL AND IRON CORPORATION 





















































The grain size of alloy steels is understood to 
mean austenitic or inherent grain size. Austenitic 
grain size should be distinguished from ferritic grain 
size, which is the size of the grains in the as-rolled 
or as-forged condition with the exception of those 
steels that are austenitic at room temperature. When 
steel is heated through the critical range (approxi- 
mately 1350 to 1600 deg F for most steels, depend- 
ing on the composition), transformation to austenite 
takes place. The austenite grains are extremely small 
when first formed, but grow in size as the tempera- 
ture above the critical range is increased, and, to a 
limited extent, as the time is increased. It is apparent, 
therefore, that both time and temperature must be 
constant in order to obtain reproducible results. 

When temperatures are raised materially above the 
critical range, different steels show wide variations 
in grain size, depending on the chemical composition 
and the deoxidation practice used in making the 
heat. Heats are customarily deoxidized with alumi- 
num, ferrosilicon, or a combination of deoxidizing 
elements. Steels using aluminum or certain other 
deoxidizers in carefully-controlled amounts maintain 
a slow rate of grain growth at 1700 deg F, while 
heats finished with still other deoxidizers, usually 
ferrosilicon, develop relatively large austenitic grain 
size at temperatures somewhat below 1700 deg F. 

The McQuaid-Ehn test is the one ordinarily used 
for determining grain size. Steel is rated with a set 
of eight ASTM charts that are compared one at a 


BETHLEHEM 
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What Does Grain Size 
Mean In An Alloy Steel? 


This is the third of a series of advertisements dealing with basic facts about alloy steels. Though 
much of the information 1s elementary, we believe it will be of interest to many in this field, includ- 
ing men of broad experience who may find it useful to review fundamentals from time to time. 























time with a specially-prepared steel sample until one 
is found to match. Number 1 grain size, the coarsest, 
shows 1/2 grains per sq in. of steel area examined 
at 100 diameters magnification. The finest chart is 
Number 8, which shows 96 or more grains per sq 
in. at the same magnification. 

PROPERTIES AFFECTED BY GRAIN SIZE 

Fine-grain steels (grain sizes 5, 6, 7, and 8) do not 
harden as deeply as coarse-grain steels, and they have 
less tendency to crack during heat-treatment. Fine- 
grain steels exhibit greater toughness and shock- 
resistance—properties that make them suitable for 
applications involving moving loads and high impact. 
Practically all alloy steels are produced with fine- 
grain structures. 

Coarse-grain steels exhibit definite machining su- 
periority. For this reason a few parts which are in- 
tricately machined are made to coarse-grain practice. 

The correct specification and determination of grain 
structure in steel is a subject that has been given long 
study by Bethlehem metallurgists. If you would like 
suggestions on this or any other problem concerning 
alloy steels, these men will be glad to give you all 
possible help. 

In addition to manufacturing the entire range of 
AISI alloy steels, Bethlehem produces special-analysis 
steels and the full range of carbon grades. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


STEELS 





3800 hours at 2/50 deg. F. 


The Hasrectoy alloy X rollers in this gas-fired 


heating furnace have been in use for 3800 hours. 
They operate in a neutral atmosphere at 2150 deg. F. 
They are also subjected to mechanical and thermal 
shock as they come in contact with the cold sheet 
metal being heated. A recent inspection showed that 
the Hastettoy alloy X parts are still in excellent 
operating condition. 

The rollers were fabricated from HasreLvoy alloy X 
sheet, % in. thick. The sheets were formed into shells 
7' in. in diameter and six feet long. The shells were 
then slipped over 2-in. water-cooled pipe, and refrae- 


tory material was packed into the space between the 


shells and shafts. Spiders on the shafts were used to 
keep the shells concentric. 

Hastrecioy alloy X has excellent forming character- 
istics, and good creep and stress-rupture properties 
At 1200 deg. F. this nickel-base alloy has an ultimate 
strength of 82,000 Ib. per sq. in., and even at 1500 
deg. F. the ultimate tensile strength is 48,000 Ib. per 
sq. inch, Its outstanding resistance to oxidizing, redue- 
ing, or neutral atmospheres makes it especially useful 
in furnace applications. 

For information on prices, sizes, and properties of 
Hasreccoy alloy X write to any of the district sales 
offices listed below. 


Hastelloy”’ and “Haynes” are registered trade-marks of Union Carbide and Carbon Corporation 


WAYN SS 


TRADE MARK 


aatcL..ovyvs 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 


pales Office 


Chicago - Cleveland - Detroit - Houston « Los Angeles « New York « San Fra 
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NEW PROTECTIVE COATING CHEMICAL FOR ALUMINUM 


ALODIZING 
Alodizing with “Alodine,’* a new technique in the 
protective coating of aluminum, was made available for 
production-scale use in 1946. Since that time Alodizing 
has largely supplanted the more elaborate, costly and 
time-consuming anodic treatments in the aircraft and 
other industries. 


Continuous and successful industrial use has clearly 
demonstrated the simplicity and economy of the Alodiz- 
ing process as well as the effectiveness of the “Alodine” 
amorphous coatings, particularly as a base for paint. In 
fact, the paint-bond that Alodized aluminum provides has 
been found to be superior to that possible with chromic 
acid anodizing. 


The corrosion-resistance of unpainted aluminum Alo- 
dized with “Alodine” Nos. 100 or 300 is excellent, easily 
meeting the requirements of Specification MIL-C-5541. 
However, a need for protection of unpainted aluminum, 
even better than that obtained with chromic acid ano- 
dizing, has long been recognized. 


NEW IMPROVED “ALODINE” DEVELOPED 
By ACP RESEARCH CHEMISTS 


Several years of intensive research have now led to a 
new type of “Alodine,” designated as “Alodine” No 
1200. This new protective coating chemical forms an 
amorphous mixed metallic oxide coating of low dielectric 
resistance that provides unusually high corrosion-resist- 
ance for unpainted aluminum. In addition, it forms an 
excellent paint bond that approaches closely the high 
quality obtained with the earlier types of “Alodine.” 

After having been tested for conformance with Specifi- 
cation MIL-C-5541, “Alodine” No. 1200 is now about 
tO ZO Into production, 


PROCESS DETAILS 


“Alodine” No. 1200 is the only essential chemical 
needed to prepare the coating bath and the final rinse 
bath. One of its unique features is that it can be used in 
tanks in an immersion process, or, in a multi-stage power 
washer in a spray process, or, with a slight adjustment 
of pH, with brush or portable spray equipment in a 
manual process. This means that even where the simple 
production equipment is not available, or where touching 
up of damaged coatings previously Alodized or anodized 
is required, excellent protection and paint bonding can 
still be obtained with practically no equipment. 
*"Alodine” Trade Mark 
Reg. U. S. Pat. Off. 


AMERICAN CHEMICAL 


General Offices: Ambler, Penna. 
Niles, California 


CHEMICALS 


ACP 


PROCESSES 


Detroit, Michigan 


All three methods of application easily meet the re- 
quirements of Specification MIL-C-5541 


Process sequence for all three methods of application 
is the same as for other standard grades of “Alodine” 
such as Nos. 100, 300, and G00, viz.: 1. Pre-cleaning. 
2. Rinsing. 3. Alodizing. 4. Rinsing. 5. Acidulated rins- 
ing. 6. Drying. 


Coating time in an immersion process ranges from 2 
to 8 minutes and in a mechanized spray process is about 
30 seconds. “Alodine” No. 1200 baths are operated at 
room temperatures (70° to 100°F.) and heating is 
required only if the bath has gotten cold after a “down” 
period, 


RECOMMENDED USES FOR “ALODINE” 
No. 1200 


“Alodine” No. 1200 is specifically recommended for 
coating wrought products that are not to be painted or 
are to be only partially painted; and for coating casting 
and forging alloys whether or not these are to be painted 
“Alodine” Nos. 100 and 300 are still recommended for 
coating wrought products such as venetian blind slats, 


awnings, etc., that are invariably painted. 


SALT SPRAY 
EXPOSURE 


COMPLIANCE WITH TENSILE 
REQUIREMENTS OF MIL-C-5541 


PROCESS 





168 hrs passes 
250 hrs passes 
560 hrs fails 
1000 hrs fails 


CHROMIC 
ACID 
ANODIZING 





BRUSH 168 hrs. passes 
““ALODINE”’ 250 hrs passes 
No. 1200 500 hrs passes 
1000 hrs passes 





DIP oo a poe 
“ALODINE” ws passes 


500 hrs. passes 
No. 1200 1000 hrs passes 





DIP a — oa 
*ALODINE”’ om fggag oe 
No. 100 500 hrs fails 
‘ 1000 hrs fails 





CONVENTIONAL 168 hrs passes 


CHROMATE 250 hrs fails 


500 hrs fails 
TREATM - 
: sainid 1000 hrs fails 














PAINT COMPANY 


Windsor, Ontario 
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Constructional Alloy Steels—For 
greater strength and hardness in 
crankshafts, springs, transmission 
gears, countershaft pins, sway elim- 
inator bars, through-hardened 
bearings and other critical parts, 
much of the alloy steel used by 
makers of automotive and farm 
equipment now contains chromium. 


The finest alloy steels 
are made with Vancoram 


ferro alloys. 


Make 4 pot?” 


MAKE IT 


Versatile, dependable Chromium Steels 
are doing more different jobs today 


than ever before. 


Stainless Steels— Every well-known 
type of stainless—both straight 
chromium grades and chromium- 
nickel grades — owes its resistance 
to heat and corrosion primarily to 
chromium. 


; —_ (ne 
Dea t 


—_— 
6 4)! 


bi pal al) 


Tool Steels—Whether for cutting, 
hot and cold forming, or die casting, 
whether the end product is a hand 
chisel or a forging die, nearly every 
present-day type of tool steel gets 
much of its strength and hardness 
from chromium. 


VANADIUM CorPoRATION OF AMERICA 


420 Lexington Avenue, New York 17, N. Y. 
DETROIT *« CHICAGO «+ PITTSBURGH + CLEVELAND 


Producers of alloys, metals and chemicals 


MAY 1954; PAGE 47 








we've built a 


GIANT 


...to produce high vacuum in 
bigger chambers — at 


less cost—than ever before 


Say you're producing one of the modern 
metals that has wonderful properties but 
can't stand oxygen at high temperatures. 
You want to push out into the atmos- 
phere as much air or gas as possible at the 
lowest cost. You may need to exhaust 
down to 1/2000th of atmospheric pressure 
or as low as 1/75,000th of an atmosphere. 
CVC supplies a series of nonmechani- 
cal oil ejector pumps which can operate 
in this pressure range at rates well over 
10,000 cubic feet per minute, compressing 
air and gas to the point where mechanical 
pumping becomes highly efficient—to 
pressures as high as 10 mm Hg where 
needed. And these unique pumps make 
possible a new order of operating econ- 
omy for large high vacuum systems. 
Whether your need is for a single pump 
or a complete high vacuum furnace we 
will welcome an opportunity to talk with 
you. Write to Consolidated Vacuum 
Corporation, Rochester 3, N. Y. (A 
subsidiary of Consolidated Engineering 
Corporation, Pasadena, Calif 


Consolidated Vacuum Corporation 


high vacuum research and engineering 





formerly 
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Vacuum Equipment Dept. 

















Parts made of tough ANACONDA Phosphor Bronze wear better, last longer 


Ten alloys are available in sheets, 
plates, strips, wire, rods, bars and 
seamless tubes. 


Constant wear and flexings. Periodic 
stresses. Fatigue and corrosion. These 
are the things that can knock machine 
parts out of commission. But they 
can't hurt those shown above. 


Here’s why. All of them are made 
of AnaconpA Phosphor Bronze 
Alloys. And these copper-tin alloys 
are strong and tough. They are non- 
magnetic. They conduct heat and 
electricity well. And you can work 
them e: asily. 


In bushings, gears and bearings 
Phosphor Bronze doggedly resists 
abrasion. In switches, springs, dia- 
vhragms and electrical contacts it 
a. its high elasticity under condi- 
tions where less rugged alloys fail. 

AnaconDA Prosphor Bronze comes 
in 10 standard compositions (includ- 
ing a free-cutting alloy). Tin content 
ranges from 1.25% to 10.0% 


Quality? Our record nae for 
itself—a recent study of sheet metal 
covering two years ’ production shows 
that claimed unsuitable quality was 
at the amazingly low ratio of 400 


pounds per million pounds shipped. 


Tell us what you make and how it’s 
used. We'll he Ip) you select the correct 
Phosphor Bronze Alloy. The American 
Brass Company, Wate rbury 20, Conn 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont om 


ANACONDA 


PHOSPHOR BRONZE 


Sheets © Plates © Strips © Wire © Rods 
Bars * Seamless Tubes © Special Shapes 








@ REFERENCE DATA: 
Write for Pyrometer Supplies 
Buyers’ Guide No. 100-5. 





ey 
* 


oo 


+ 





J. F. KRAMER, HSM (Honeywell Sup- 
plies Man) in the Cleveland area, points 
out features of the Brown Thermocouple 
Head to Al Shuba, Instrument Repair 
Group Leader at Jack & Heintz Inc. 
... Shows how the all-weather design pre- 
vents corrosion, freezing and rusting. 


Personalized, expert service . 


.. by full- 


time specialists in pyrometer supplies. . . 
is the keynote of the HSM Plan. This 
unique plan can bring new economy, con- 


Hone 


BROWN 





venience and quality standards to all 
your purchasing of pyrometer supplies. 
Your nearby HSM will be glad to discuss 
how planned buying—the HSM way 
can save time and money for you. He’ll 
draw up an individually fitted program 
for your specific needs. Call him today 
. at the Honeywell office nearest you. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


MIinNNG@aAP OLS 


ywell 


(INSTRUMENTS 


Fiat oe Covtiols 














% Operations include 
forming, gang- punching 
of irregular and special 
shapes, channels, angles 
.- bending of bar, pipe, 
sheet... from mild steel 
plate up to 1/2” thick, 
12’, 6” long, and great- 
er thicknesses in shorter 
lengths. Fabrications may 
be material handling, 
vats, alloy, bins and hop- 
pers, tanks, vessels, box- 
es, frames, retorts, muMfles 
...and @ hundred other 
custom-built products. 








AM A NEW MACHINE = 
ALL SET TO PRODUCE FOR YOU 


<j 
he name, gentlemen, is Chicago Press Brake, and I have just been installed in the plant 


of Rolock Incorporated, Fairfield, Connecticut. They have asked me to speak for myself 


First of all, you can see that I’m a husky specimen . . . 17 feet in height, 80,000 Ibs. in weight 
. with a tremendous capacity for producing heavy work. I have joined the Rolock machinery 
group partly to lower costs and speed production of our fabricated heat and corrosion resistant alloys 


.and also to handle larger and stronger components for the chemical and food processing fields 


I shall be working with highly experienced engineers, fabricators and welders, who have made 
Rolock a top name for supplying engincered-to-the-job Heat Treating equipment for the country’s 


leading metal working plants 


So, as the most versatile tool in any fabricating plant, Rolock is offering my products for the 


4 1 ov. iy 
solution of your problems concerned with fabrication you may require. Mr. Roger P. Welles, 


President of Rolock Incorporated, has suggested that you write to him, personally, for discussion 


of your needs . . . and, if desired, our engineering recommendations 


AOLOEK INCORPORATED 


1222 Kings Highway 
Fairfield, Connecticut 
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METAL 


* 
A signal achievement | 


in sheet steel metallurgy | 


The conlirewous." 





THE greatest advent in the sheet galvanizing 
industry since its inception is the continuous strip 
galvanizing line. Although zinc has been used as 
a protective coating for iron and steel products 
for more than a century, this change in method 
of application has established new standards of 
corrosion resistance, workability and surface 
quality for galvanized sheet steel. 

Today's continuous galvanizing process im- 
parts greater ductility to the steel base and results 
in a lighter, more uniform coating which takes the 
toughest forming without cracking, flaking, or 
peeling of the zinc coating. 





Continuous galvanizing line 
Courtesy: Wean Engineering Company 


Zinc is used as a protective coating more than 
any other metal. In fact, galvanizing accounts for 
the metal’s largest use. It is easy to apply, low 
in cost, is readily available and lends itself 
especially well to continuous processing. 
Furthermore, zinc gives double protection. In 
addition to providing a mechanical barrier of 
corrosion-resistant metal, zinc protects steel by 
galvanic action. As a result, rusting of the steel 
at cut ends — or at bare spots caused by mechan- 
ical injury to the coating —is avoided as long as 
enough zinc remains nearby to be preferentially 
attacked. 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE, NEW YORK 17, N.Y. 


Eee 


ST. JOE clectrothermic ZINC siz." 
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Superior 
Stainless 


& 


*~\ 


SuVeneer* 
Copper Clad Metal 


SuVeneer® 
Brass Clad Metal 


= 
“QUICK FACTS on Superior Strip Steels” and = 
baa 
= 
ra \ 
* 4 


An Introduction to Clad Metals"’ two useful, free 
publications you should have. Write for them today! 


ory 


\ 


. : =>) 
Superior Steel 
(ae) 420) 7 Vile), 


E Paw wD Y 


Superior 


0 ote 


in modern product fabrication—wherever 


lower costs 





higher performance 





better appearance 





are vital to sales 


The almost limitless range of fabrication provided by 
Superior Stainless and SuVeneer® Clad Metals makes 
these materials truly basic in metal product design and 
manufacture. Each Superior coil represents precision 
manufacture at its best—strip accurate in gauge, width 
and specified finish—uniform in composition—exact in 
temper for your particular need. Check with us/ 


VISIT OUR EXHIBIT at the 2nd BASIC MATERIALS EXPOSITION 





Superior will again present an interesting product showing of 
Stainless and SuVeneer Clad Metals during the 2nd Basic Materials 
Exposition, Chicago Amphitheatre, May 17-20, 1954. Come visit 
with us—there'll be much to see and discuss, to your profit 





Gor Aluminum Die Casting 
The NEW LESTER-PHOENIX 


en | MRE 


Die MAKER'S PRECISION 


Like all Lester-Phoenix machines, the NEW HP-1-C 
has been designed to give you maximum production 

day in, day out; year after year. The unsurpassed 
precision of the NEW, high speed, HP-1-C machine 
means higher quality die castings, longer die life, and 
flash-free die locking. 

The shot cylinder and cold chamber are accurately 
supported in perfect alignment in either of two shot 
positions. There is no binding of the shot plunger and 
full pressure is delivered to the die. The solid frame is 
likewise finished to within .0005” with die maker's pre- 
cision. And, for maximum use, the new HP-1-C is con- 
vertible to the famous Self-aligning Zinc End. 

These are the highlights of the new HP-1-C. The rep- 
resentative listed below in your area will be happy to 
explain all the features of this and other Lester-Phoenix 
Die Casting Machines. 


ESTER-PHOENIX DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN 

New York . Steven F. Krould Seattle Perine Machinery & Supply Co., Inc 

Detroit. : Thoreson-McCosh Cincinnati index Machinery Corp Toronto, Canada Modern Tool Works, Ltd 
Chicago oo J. J. Schmidt Los Angeles Seaboard Machinery Co 
Cleveland . Don Williams San Francisco . ° J. Fraser Rae 
Coral Gables Morton Machinery Sales St. Louis, Milwaukee A. B. Geers Japan . Okura & Co... New York, tnc 


distributed by LESTER -PHOENIX, INC., 2619-V CHURCH AVENUE e CLEVELAND 13, OHIO 


Sydney, Australia Scott & Molladay, Ltd 
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DEMPSEY 
FURNACES 


GAS, OIL AND ELECTRIC 
BATCH @ CONTINUOUS 


ATMOSPHERIC - RECIRCULATING. 
PUSHER—ROTARY HEARTH — 
CONVEYOR — RADIANT TUBE - POT 
CAR-BOTTOM- ALUMINUM REVERBS. 


Process 
“Tailored by Dempsey” +e 
OCtmPrsc>p 


i | START SAVING TODAY by using Park CONTROLLED 


‘ 


J pore be wenn rn ATMOSPHERES 


Low shrinkage losses with additions te 
: as low as 1 to 16. Write for bulletin. 


PARK CHEMICAL COMPANY 
8074 Military, Detroit 4, Michigan DIRECT FIRED 
LIST NO. 79 ON INFO-COUPON PAGE 64 LIST NO. 34 ON INFO-COUPON PAGE 64 + 


CIRC-AIR DRAW 
FURNACES 
FOR ALL YOUR + 
BASKET and FIXTURE CIRC-AIR NICARB 


(CARBONITRIDING) 


NEEDS... aye 
Specially Engineered 


WIRETEX can meet all your plating st fetes esse for 
and heat treating basket and fixture if it seasataeae r mrt 333s ty é Your Particular Needs 
requirements, whether your need is for Tart eee : 


; Pe 
: . 
a small or large unit; standard or cus- 4 iat 3 


tom built; to resist acid, heat, abrasion Ee ter GAS . OlL bd ELECTRIC 
or exposure; in every weave, metal and . —_— . : 
alloy. 


for 
Every Heat Treating 


















































a INDUSTRIAL 
“hin Chee “Mii HEATING EQUIPMENT 


*Grids *Screens * Racks 
for Quenching, Carburizing, Salt 
Bath, Dry Heat Applications, ex 


May we study your requirements and submit 
our recommendations? New catalog available 


t 





5 Mason St., ema 5, Conn 


T NO. 114 ON INFO-COUPON PAGE 64 IN 9 ON IN PON PAGE 64 
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A complete summary of Hays products applicable to 


oe OFFER S processes such as annealing, brazing and calorizing. 
Scope includes various methods of firing (under- 
fired, overfired, sidefired), fuel burned (gas, coal, 


the most advanced oil), and type of furnace (continuous, rotary hearth, 
slab heating, etc.). 


Salt Bath Furnaces be hot Hays complete line of draft gages, flow gages and 


ne Me meters (for high and low pressure gases and liquids), 
FOR Pe a a portable gas analyzers and automatic CO, recorders 
are covered. 


Write for bulletin 51-750-51 


BATCH 
TYPE 
WORK 


° 





CONVEY ORIZED 


WORK 


HEAT TREATING! 
the QUENZINE STORY 


° Low priced, more readily available carbon * Carburizing Salts 
steels can often replace alloy steels when 
quenched in Beacon 

ALUMINUM Quenching Oils with - Neutral Salts 
BRAZING The QUENZINE added 
1 For information on * 

Y this new additive and * Tempering Salts 

| other Beacon Brand 
Heat Treating Com- Faster more fluid baths! 
pounds write to... 





Free washing! 
Send for FREE Literature TODAY! 


UPTON ELECTRIC FURNACE CO. ' 
16808 Hamilton Avenue ALDRIDGE ft. 


Detroit, Michigan 
Phone: Diamond 1-2520 INDUSTRIAL OILS, Inc. wcanton © connecticut 


enn 2 ani etomnmcamamae 3401 W. 140th 6&t., Cleveland 11, Obie 




















LIST NO. 92 ON INFO-COUPON PAGE 64 








. 2 O52 - 


” is 
e} ’ ’ 


~~ < ge ead ‘ 
make containers and fixtures of all types— 


WT 
for handling parts in heat treating, quenching, 
pickling, washing and anodizing operations. 
If what you need isn't shown in our catalog, 
— we'll design and build it for you. 


REPRESENTATIVES IN PRINCIPAL CITIES 


4817 W. CORTLAND ST. CHICAGO 39, ILLINOIS 


CARBURIZING BASKETS FIXTURES TRAYS QUENCH TANKS RETORTS 


BOXES 


LIST NO. 12 ON INFO-COUPON PAGE 64 
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Designed FOR YOUR SPECIFIC REQUIREMENTS 


Motor-Mix Burners & 


Model DA Mixers . 


Flame Retention Nozzles 
Accessories 

Western Safety Valves @ inspirator-Mix Burners 
Injector-Mix Burners @ Blowers 


@ Multiport Burners 


© Custom Built Equipment 


Free descriptive literature on request 


WESTERN PRODUCTS, Inc. 


General Office 549 W. Washington Bivd 
New Castle, Ind Chicago 6, | 











Combustion Air Blowers 


Single Stage 
8 oz. to 20 oz. Pressures 


® Designed to meet your capacity 
and pressure requirements. 


@ Maximum Efficiency— 
power consumption is proportional 
to air volume delivery 


® Constant Pressures assured 
through properly designed case, 
air inlet and impeller 


Write for Bulletin 100-53 


*~wss WESTERN PRODUCTS, INC. 
NEW CASTLE, IND. 


N PAGE 64 


Sure-Weoar fo ensure 


longer life in all types of 
high speed cutting tools! 
L-R Heat Treating Co. re 
search has developed o new 
process for heat treating. of 
all types of high speed cut 


ting tools to ensure longer 
tool life than ever before 
Specify ‘‘Sure-Wear'' to be 
sre 
Mirror-Finish’ is another 
L-R exclusive process. Ask 


for details 
































fast. . . inexpensive way to expand your 


plant facilities. Choose from 27 Models. 
For instance: 1. You save time and money by keep- 
ing heat treat jobs for small parts 
“ in plant. 
fe 2, It’s easy to establish a new depart- 
— ment at small cost in proportion to 
benefits which result. 

3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. 

4, Heat treat operations are easily performed with 

Cooley designed furnaces 
Write now for Catalog 
giving complete details 


LECTRIC MANUFACTURING CORP 
30 SO. SHELBY ST. + INDIANAPOLIS, IND 


PAC 44 


L-R is equipped for quan- 
tity production work. Metal- 
lurgical and laboratery ser- 
vice available 

Tool and Die Hardening .. . 

Precision Heat Treating... 

Salt high speed steel 

martempering ... 

Cyaniding . . . Pack 

Hardening 

Annealing . . . Normalizing 

Brazing . . . Nitriding 

Also all non-ferrous 

Heat Treating 
Pick-up and delivery 
(S Trucks) 


[Axeat treatine co. 


QUALITY STEEL TREATING 


107-11 VESEY ST. NEWARK 5, WN. J. 











vA 44 
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JUST PUBLISHED... 


LIST NO. 38 ON INFO.COUPON PAGE 64 


| SS Daa i © DETROIT'S BETTER 
° sabiaeac a HEAT TREATER 


HARDNESS TESTER a i 
= 








°; ee Big _ # 
“gpesrerrreen a, 
U-TYPE * WELL TYPE * DUAL TUBE OFFERING FACILITIES FOR: 


FLOW METERS ALUMINUM-cAP. 500,000# Peis. 
VICKERS oe e EEE 
DRAFT GAUGES MINUTE PARTS 10 2-1on tues 
) - : 


KNOOP 


Pes 





For measuring pressure, 
vacuum and differential pres- 
sure of liquids and gases. 


Also a complete line of 
accessories. 


Appl 1 10,000 — ASK FOR CATALOG C-12 

es 1 to y gram loads 
- sevtereetab THE MERIAM INSTRUMENT CO. 
* ° ° “ 10932 MADISON AVE. 
Kent Cliff Laboratories Div. CLEVELAND 2. OHIO 


The Torsion Balance Company U-TYPE MANOMETER fe COMET. Ave. eee 
CLIFTON NEW JERSEY Phone TAshmee 5-Clee 


t 4 3 ON INFO-COUPON PAGE 64 1 NO. 4 N INF PON PAGE 64 




















UNDER ONE ROOF... 


at LAKESIDE 
STEEL IMPROVEMENT 


Your most comprehensive, complete 
scientifiz steel treating services 


Electronic Induction Hardening, Carbonitriding, Fiame 
Hardening, Heat Trecting, Bar Stock Treating and 
Straightening (mill lengths and sizes), Annealing, Stress 
Relieving, Normalizing, Pack, Gas or Liquid Carburizing, 
Nitriding, Speed Nitriding, Aerocasing, Chapmanizing, 
Cyaniding, Sand Blasting. Laboratory Physical Testing. 


(ade fil aromsat (7 








S418 LAKESIDE AVE., CLEVELAND 14, OHIO HENDERSON 19100 
43 ON INI 
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Alexander 


SHEET METAL TESTER 


For Erichsen Test 


Determines 

workability 

of ferrous, 

non-ferrous and 

fine metal sheets 

and strips to point of fracture. 
Reading—accurate to 0.0004”... 


Write for Catalog 


J. ARTHUR DEAKIN & SON 
150-28 Hillside Ave. « Jamaica 32, WN. Y. 


Inspection 
Demagnetizing 
or Sorting 


PROBLEMS? 
SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive production inspection of steel bars, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute. 
Over 50 steel mills and fabricators 
are now using this equipment. 





PAGE &4 





If you want to perform 
Tensile or Brinell testing operations 
quickly and simply — contact 


Detroit Testing Machine Company 
9390 Grinnell Ave. + Detroit 13, Mich. 


N PAGE 44 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 

Electrical Equipment for rapid and 
efficient demagnetizing of steel bars 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation. 





MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for variation in 
composition, structure and thickness of 
sheet and plating. 





MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 
inexpensive pocket meters for indi- 


cating residual magnetism in ferrous 
materials and parts. 








For Details Write; “THE TEST TELLS” 


MAGNETIC ANALYSIS CORP. 


42-44 Twelfth St., Long Island City 1, W. Y. 








It’s Dice For The Best... 
in Metal Test Instruments 


The CYCLOGRAPH (Model c 

... for unscrambling metal 
mixups 

This instrument permits truly 
high speed, non-destructive 
sorting of raw, semi-finished 
or finished parts by their 
metallurgical characteris- 
tics. With the new Auto- 
matic Sorter Unit speeds up 
to 300 pieces per minute are 
possible with the use of suit- 
able feeding equipment. 
Used by leading industrial 
firms everywhere. 


J. W. DICE CO., Englewood 3, New Jersey 


Non destructive Testing and Meas 








LIST N f N INE PON PAGE 64 











+—4—4-—4-— SS = | 


he 


ow tell Boder what you need 


BOX TYPE FURNACES P 


MANY TYPES OF TUBE 
FURNACES 


+> + 


HHBODE 


SCIENTIFIC COMPANY 


719 LIBERTY AVE., PITTSBURGH 22, PA. 


PHONE: ATLANTIC 1-5525 
1 PAGE 64 
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ULTRASONICS |(PROMAT 


for rapid, accurate, non-destructive MEANS BETTER, BRIGHTER RESULTS 
THICKNESS MEASUREMENTS from oneside PROSEAL #9 

and accelerated METAL CLEANING chromate treatment for 
VIDIGAGE Automatic Thickness Tester Saeeee Cae ate 


Direct-Reading 21” Cathode-Ray Tube. Infinite Ranges 2:1, as selected, ee cee latte 
between 0.015” and 6” of steel or equivalent. Accuracy 0.1%—1.0% : P 9 
according to use. twice as fast 


AUDIGAGE® Portable Thickness Testers PROSALT 


improves, enriches 
Battery-Operated. Ranges 0.020"-4" and 0.060"-12” of copper plating 


steel or equivalent 
' : os ZINC BRIGHTENERS B-4 .. . B-4M 
) SONOGEN Ultrasonic-Power Generator for brilliance, depth 
: for Metal Cleaning and other Industrial uses. and ECONOMY 
rr \ \ G ( ) N ; New England representative for PROMAT products... 


NS TUM \IS., , chien Literature 


——~  — or ——~, a — — | 
oo! ~~ ~ —_— — ~— — on Request 


“439 FAIRFIELD AVE-STAMFORD~+- CONN 








INDUSTRIAL CHEMICAL COMPANY 
CANTON CONNECTICUT 


112 ON INFO-COUPON PAGE 64 














<a 


oul: iv 


wonder drug 1 INDUSTRIAL ELECTROPLATED GOLD now answers produc . 


i 
| 
tion needs in many fields, aside from obvious applications in instrument- 
| 


for av dustryg making and electronics. Unusual properties of electroplated gold — 
, physical, thermal, chemical, electrical, optical and corrosion resistant as 
well as decorative —enable it to solve an amazing range of hitherto insol 
uble problems. Names of major industrialists taking advantage of new 
developments in gold electroplating are available from Technic, Inc. | 
originator of methods of electroplating gold with scientific accuracy. 
While this company does not process or finish metals, it does equip its 
patrons to perform these operations efliciently and economically 





achieving unprecedented accuracy in control of quality, evenness, thick 
ness, Color, and hardness of gold deposits. Manufacturers who have not 
yet explored the high production values of electroplated gold are invited 
to send specific problems to find out exactly what benefits they can expect. 
‘ae \lso available: “I lectroplated Gold” data sheet. Address TECHNIC, 
ake expensive time-consuming 

operations like filing, grinding, INC » 39 H Snow Street, Providence, RK. | 

polishing, blasting, buffing a thing 
of the past with New Amazing Advertisement 
SUPERSHEEN SPEED FINISH- 
ING. 


It absolutely does away with cost- 
ly hand deburring and other hand 


operations requiring the use of _ all 
large quantities of expensive ma- 
: 
terials and costly skilled labor industrial 
A single unit replaces from 2 to requirements 
Savings up to 95% on 


12 men. 

almost ALL types of parts with 
absolute uniformity, fewer rejects, 
finer finishes. 




















for de-greasing — pickling 
Seneeigete Cong anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 

by 

Th HE C. O. 


eres MFG. CORP. 
sob ane compoun 28 Pequot Road 
ses acta Southport, Conn. 


LIST NO. 75 ON INFO-COUPON PAGE 64 
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» FABRICATED MONEL 
EDCD) sicxting EQUIPMENT 
¢ Hairpin Hooks * Sheet Crates 
¢ Steam Jets * Chain 
¢ Mechanical Bar, Tube and Coil Picklers 





THE YOUNGSTOWN MELDING & ENGINEERING CO. 


3721 OAKWOOD AVE. . Ocn'e Ech Beek. 2. ben ane) 


ST NO. 94 ON INFO-COUPON 








RUST-LIC 


QUEOUS SYSTEMS 


For 
HYDROSTATIC TESTING 


Eliminates .... 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Washing 


WRITE FOR FREE SAMPLE & BROCHURE METALWASH Rotary Tempering Units 

PRODUCTION SPECIALTIES. INC maintain an extremely high air change 

755 BOYLSTON STREET _ rate, permitting absolutely uniform 
BOSTON 16, MASS temperature throughout. 


ON PAGE 64 
—e METALWASH tempering units are con- 














tinuous machines: 


You save on labor because there are 








no batches to handle and re-handle. 


You save on uniformity because there 
are no rejects—every piece of the 
work is exposed to the same temper- 
ature of air for the same length of time, 
under precisely the same conditions. 


We have a representative near 
you who knows how to apply 
METALWASH uniformity to your tem- 
@ Geoncatedt pering requirements. Write us today 
@ No Change in Dimension for more information. 
@ Corrosion Resistant 
@ Perfect Uniformity 
@ Non-Technical 


The Black Oxide Finish That 


Penetrates lron & Steel Surfaces extn ORYing 
DEGREASING 





PMN |e CORPORATION 
WATERBURY, CONN. 908 North Avenue, Elizabeth 4, N. J 
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On any steel blackening problem 


DEPEND onDU-LITE 
for a Superior Finish 


Seen eee eeeeeeaey 


Here's an 
example... 


Courtesy The Poly Choke Co 


Du-Lite gave this part with its compli- 
cated knurls, slots, threads, etc. a fine 
rust-resistant durable black finish. It is 
typical of many other parts, small and 
large, which have been black oxidized 
by Du-Lite for many years. Moreover, 
Du-Lite meets most individual and 
government specifications including 
57-0-2C for Type Ill Black Oxide finish. 


Du-Lite installations are simple, compact, 
easy to operate. Du-Lite equipment can 
be tailored to fit production require- 
ments on all types of jobs with a maxi- 
mum of speed and economy. Du-Lite 
also makes a complete line of cleaners, 
strippers, wetting agents, passivating 
agents, rust preventatives, burnishing 
compounds etc. for any metal finishing 
application. 

See your nearest Du-Lite Field Engineer 

or write for more information 

Se eee ee eeeeeeeaeaeaeaaaaeaeee 
DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 

Rush information on your metol 

finishing products. 
Nome 
Compony 
Address 


City 


Du-Lite 


METAL FINISHING SPECIALI® 


TWN 
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NARACO |FIMISHING TIPS) | | vse Atlantic Fluxes 


Chrome finishing for decorative ALUCO eee 


hood ornaments—such as the For degasifying and purifying 
Rocket’’—shown on this car aluminum alloys. Assures unt- 
is o eae — x formly sound, dense «rained 
NARAC ‘ ‘eeoten a enet- ecnastings. Used in reverberato- 
neering has answered this prob- ry and crucible-type furnaces 
lem! they have designed an mw ‘g? 

efficient rack, with accurately ALUCO S eee 

spaced robber bars, which pro Specially compounded for die 
duces a uniform chrome de casting aluminum-base metal 


a from any shading or and permanent mold casting». 
i 


You too can take a timely fin M AGNESAL 


ishing tip from NARACO Plat- 
ing Rack and Fixture Service by Used for removing magnesium 
calling your nearest NARACO from aluminum alloys. 


Plant—today! ALUCO ‘GR’ & ‘DG’... 


For grain refining and degasi- 
fying aluminum and its alloys. 


Atlantic Chemicals & Metals Co. 
NATIONAL RACK CO. INC, IMPERIAL RACK CO INC, AmeMCare Rack CO, poner, Rack CO. 


1921-27 NORTH KENMORE AVE. 
179-181 Madi Street wart Ay w. t Street N. Sen Fernando Roed 
Shonen, Wow bomen ee - plaaaamaas —aA” kos Angeles, ouiea? CHICAGO 14, ILLINOIS, U.S.A. 
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Cut Costs With 


FREE 


Cutting Oil Chart 


Use this free cutting oil chart as a hendy 
guide to production costs and to more effi- 
cient machining operations. 

Steel and nonferrous metals are charted 
with the proper cutting oil for many appli- 
cations. Shows you 

how to use lubricants, 

sulphurized or com- 

pounded with extreme 

pressure additives, for 

' all operations. 


ALDRIDGE 


MANHATTAN —_ INDUSTRIAL OILS, Inc. 


Abrasive Wheels — Cut-off Wheels ay abrasive 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific Whether your concern is cast- i 
material removal problems ings, forgings or metal parts, Metal Progress is now 
make 20th Century *Normal 
nee ized shot and grit a part of 4 it § d 
Surfacing—Centerless Gr ng your straight-line produc- in 1 $ econ year as 
Cutting and Surfacing concrete, tion operation. f ) s 
granite, and marble The high uniformity and greater 0 n e 0 0 u r C 1 e n t $ 
“*Meldiscs”’ for rotary sanders durability of 20th Century 
Grinding and Finishing *Normalized give you maxi- 
stainless steel welds mum efficiency, increased econ- 
Bearing Race Grinding omy, and a quality product. att 
and Finishing New catalog No. 1153 on request. 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bars, Tub- oe aan 
ing, Structurals, etc. Foundry Cutting THE CLEVELAND Phe ne C0. The Eastman Editorial Research Service is « 


standard and reinforced wheels critical and advisory service to publishers 


; for the sole purpose of developing and main 
Grinding Carbide Tipped Tools 836 East 67th Sireet + Cleveland 8, Ohio taining better readership. 
e Howell Works: Howell, Michigan 














Exclusive to one publication in a field. 


Write to Abrasive Whee! Department One of the world’s largest producers of 


guality shot, grit and powder — Hard Use of the Eastman service by Metal Progress 
Raybestos- Manhattan, Inc. — nagar ree _ is an implied guarantee to its readers of 
MANHATTAN RUBBER DIVISION *Copyrighted trade name continuing editorial progress. 

$2 TOWNSEND ST. - PASSAIC N. J. 











The Eastman Research Organization 
500 Sth Avenue e@ New York 36, N.Y. 
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Solue 


EXTREME 
PRESSURE 
LUBRICATION 
with 


The new miracle—multi-purpose 
molybdenum disulfide lubricant. 


Anti-Seize is a stable non-melting 
lubricant having a phenominal 
capacity to prevent seizing and 
galling at bearing pressures well 
over 100,000 pounds per square 
inch. Anti-Seize will lubricate at 
temperatures below sub-zero 
and up to 750 degrees F. 


a 


Write today | OGM sM4e 
DEPT MP 
for new literature 
and get the 
complete story 


MANUFACTURERS OF THE MOST COMPLETE Limt 
OF MOLTEDENUM DISULFIDE LUBRICANTS 


BEL-RAY CO., INC. 


MADISON, NEW JERSEY 


HS LI A 

» ALUMINUM 
EXTRUSIONS a 
SPECIEIGATIONS 96 
Mh | pe 


oe 








T * 
‘ 








These are claims of users of 
HANGSTERFER’S LUBRICANTS 
who are Drawing, Drilling, 
Reaming or Tapping stainless 


steel or other hard metals. 


HANGSTERFER’S LUBRICANTS 
are doing the job for major 
metal working plants here 
in the United States and 


in Europe 


HANGSTERFER’S 
LABORATORIES 


21 ©G@OoOoPER STtRtery 
WOODBURY, NEW JERSEY 


Daove| 


Prove fo your own 
satisfaction that the 
MOLYKOTE line of 
ndustrial lubricants 
one of the most 
spectacular contri 
butions to metal 
progress in many 
decades. Send for 
free literature today 
and then order 


a trial supply 


QLYKOTE 


VERO? 


The tremendous lubricity of 
MOLYKOTE depends on the 
unique moleculor structure of 
the compound, Read the story 
behind its development and the 
jobs it'can do better thon any 
other lubricants. 


Send for free catalog today! 








ROLL 
FORMED 
SHAPES 
Reduce your assembly problems and costs 
Our shapes continuously formed, with high 


degree of accuracy, from ferrous or non 
ferrous metals. Write for Catalog No. 1053 


ROLL FORMED PRODUCTS CO. 
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Maurath, Inc. 


Stainless and 

Heat Resistant 

ARC WELDING 
ELECTRODES 


} AUTOMATIC WELDING 
Ail Analyses - Coated, 
Straightened - Cut - 
Coiled and Spooled 


| For ANB | 


j 
} 





| 
MAURATH, Inc. 


} 

| 21830 MILES AVENUE 

} NORTH RANDALL 22, OHIO 
Phone: MOntrose 2-6100 


LIST NO. 72 ON INFO-COUPON PAGE 64 





METAL PROGRESS; PAGE 62 











FROM BLANK TO FINISHED PART IN 
ONE OPERATION by 
SCHNELL PROCESS of Deep Draw Dies 


On half tank sections formerly requiring 
three drawings and two annealing opera 
tions with scrap running as high as 50°%!! 
The Schnell process reduced scrap loss to 
1% or less . . . and production increased 
tremendously. Other advantages include 
better metallurgical properties, less metal 
distortion and a more uniform wall thick- 


ness. Whatever your stamping, drawing or 
die problem may be, there is a Schnell 
process for doing the job faster, more efti 
ciently and less expensively. Schnell has 
complete engineering and plant facilities. 
Write for information on how you too may 
eliminate operations and reduce production 
costs. 


CHNELL 


x TOOL & DIE CORP. 


LIST ft 


SALEM, OHIO 








USE OUR 


for 


Powder Metallurgy 
Fabrication 


and other 


Metallurgical Purposes 
EKSTRAND & THOLAND, Inc. 


441 Lexington Avenue 
New York 17, N. Y. 








WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods © Shapes ® Bars 
Hollow Extrusions ® Plate ® Sheet 
© Pipe © Wire ® Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 
& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Lafayette St., New York 3, N. Y. 
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A CABLE SPLICED 
IN 10 seconps! 


— on oo i . 
ERICO PRODUCTS, INC. 


Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 





Write for Caddy Catalog 





RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 
outstanding authorities, devotes 
204 pages to the important prob- 
lem of the nature and extent of 
residual or “internal’’ stresses 
in metals and metal parts prior 
to actual structural or operating 
use. 

How to measure residual 
stresses ... The state of stresses 
produced in metals by various 
processes ... Relief and redis- 
tribution of residual stresses in 
metals ... How residual stresses 
originate, their nature and their 
effect on metals. 


4 n TA 
4U4 pages, 04 


AMERICAN SOCIETY for METALS 
7301 Euclid Ave. Cleveland 3 
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t For Press dota write 


The Cleveland Crane & Engineering Co. 


for Catalog No. 2010 


5952 East 281 Street 


O-COUPON PAGE 64 
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For Shear dota write 
for Catalog No 2011 


Wickliffe, Ohio 








“SILVERCOTE'’® 


rN BERYLLIUM 
COPPER 


TITANIUM BRONZES ALUMINUM 
COPPERWELD + SILVER PLATED WIRES 
OTHER NON-FERROUS 


rounn WIRE riar 


jor 
SPRINGS 
FORMS 
ELECTRONICS 
SPECIAL PURPOSES 


LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 








WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Tody 


STAINLESS STEe~ 


au Trees OF 
STAINLESS STEEL 


pasTenmines 


TITANIUM BOLTS 


Now Available; Inquires Invited 
STAINLESS SCREW CO. 
Gop (hee oe «—ARmory 4-124 
218 Union Avenue * Paterson 2, N.J. 
Direct NEW YORK Telephone: WI! 7-904! 


N PAGE &4 





osk SESSIONS 


STAMPED ASSEMBLIES 
SAVE TIME & MONEY 


Send samples 
or prints for 
quotations 

on special 
stampings and 
sub-assemblies. 





291 RIVERSIDE AVENUE @ BRISTOL, CONN, 


rn 











BIG BROTHER 
BBB 


@ SAVE ON 





Benders Produce Without Special Tooling 


@ REDUCE PRODUCTION TIME 
TOOLING @ FOR BENDING ALL KINDS OF MATERIAL 


UP TIME 


UP TO 4" x 4” 


Also build 
#5 am 


Ilhustrated above are a few of the 
many forms that can be produced 
efficiently on the Multiferm 
Bender, using the standard tooling 





WRITE TODAY FOR 
FULL INFORMATION 


J. A. RICHARDS CO. 


@ ELIMINATE SPECIAL 


#SHDSB 
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A PROVEN 
DEPENDABic SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


©) 


STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock -«- 
Only finish oper 
ations required » 
drilling and tap = 
ping for set screw 
ENGINEERED co 
STING CO. 
PRECISION CA 


INVAR 
CASTING 
Special Feature 
— Nickel content 
held to 35% min 
imum 36% 
maximum 


are reaming small 
dia. of counter. 
bored hole and 


MORGANVILLE, N. J. 


j 


| 





HOW TO SAVE MONEY WITH 
GRC SMALL DIE CASTINGS 


| Technical data and information 

, ‘ s ‘ . case 
histories, etc. 

Write today for this bulletin. 


GRIES REPRODUCER CORP. 


World's foremost producer of small die castings 
46 Second St, New Rochelle, WN. Y., New Rochelle 3.8600 


LIST N¢ 








13 ON INFO-COUPON BELOW 








NEED BETTER 
CASTINGS? 


-+. Specify oe 


Spun CENTRIFUGAL CASTINGS 
. .. for liners, rings, rolls, sleeves, bush- 
ings, etc. Write for booklet. 


AMERICAN NON-GRAN BRONZE CO. 
Berwyn, Penna 
Precision Machine Work 
Castings — Sand and Centrifugal 








3 ON INFC OUPON BELOW 





7301 Euclid Avenue, Cleveland 3, Ohio 


Please send further information, as checked at the right, on the advertisements in the 
Bulletin Board with numbers | have listed below— 


(Bulletin Board Item Number) 


Your Name 


Company 


(Please check) 


Send Catalog Send 
or Engineer- Price Source of 
ing Date Into Supply 


C) C) 
a 


Nearest 


ee El 


METAL PROGRESS; PAGE 64 





GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 


COUPON BELOW 








The 
Metals 
Handbook 


1332 Large pages 
1752 Illustrations 
1057 Tables 

803 Articles 
1,620,000 Words 
40,000 Copies in use 


Here is a book without a competi- 
tor....a book written by more than 
500 scientists and engineers for all 
those who need accurate and 
thoritative information about met- 
als. The Metals Handbook has been 
the The cur- 
rent, 7th edition was compiled and 
written by 68 the 
American Society for Metals; more 
than 500 were hand- 
picked by the Society as the top ex- 
perts, the men best qualified to write 
the most authoritative possible ref 
erence book on metals, metal prop- 
erties, fabrication and The 
book is divided into 37 principal sec- 
tions and contains 803 separate ar- 
and 


au- 


25 years in making. 


committees of 


contributors 


uses. 


ticles data sheets on metals, 
properties, uses, processing, testing, 
inspection, control and research. All 
metals, all processes, are included. 
The 64-page index and 4-page sec 
tion on how to use the book make it 
easy to find what you want 

Over 40,000 copies of this edition 
are now in use by and 
engineers of all kinds who need ac- 
curate information about 
Order your copy of the 1948 edition 
today. Price is $15.00. 


cr _ 7- -_ = -— mame - -_ - -_ 
American Society for Metals, Room 677 
7324 Euclid Ave., Cleveland 3, Ohio 
Rush me a copy of Metals Handbook 
NAME 
COMPANY 
ADDRESS 
CITY STATE 
$15.00 Enclosed ) Bil me. 


eeeeeee= ew we = = & 


scientists 


metals 














| 


improve product design... 


cut manufacturing costs 


with ACCUMET PRECISION INVESTMENT CASTINGS 


In many cases design is restricted and function limited 
when alloy steel parts are made on conventional machinery 
from bar stock or forgings. Frequently such designs can be 
improved and production costs lowered by the use of 
precision investment castings. That’s because this casting 
process permits the use of high alloy steels that are difficult 
to machine or forge. 


Take these four component parts of a pneumatic tool for 
example. They are Accumet Investment Castings made by 
Crucible of 8620 steel. They have a smooth, satiny finish 
and are held to very close tolerances. If these parts were 
not made by this “‘lost wax” process, the pneumatic tool 
could not be produced at a practical cost in its present design 


Crucible engineers and metallurgists are available to help 
solve design and production problems through the use of 
Accumet Precision Investment Castings. Write now, and 
let them help you solve yours 


|CRUCIBLE| first name in special purpose steels 
5A years of Fine) steelmaking ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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for Industries Everywhere 
GLC GRAPHITE ELECTRODES help make stainless and other 


high alloy electric furnace steels that find extensive uses in 
the products of industries everywhere. 

The performance of GLC GRAPHITE ELECTRODES is unsur- 
passed in the processing of electric steels, foundry castings, 
ferroalloys and magnesium. Our facilities have been greatly 
expanded to keep pace with the growing emphasis on electric 
furnace steel production. 


ELECTRODE DIVISION 
Great Lakes Carbon Corporation 


Niagara Falls, N.Y. EGLC# Morganton, N. C. 








Graphite Electrodes, Anodes, Molds and Specialties 
Sales office: Niagara Falls, N.Y. Other offices: New York, N. Y., Oak Park, Ill., Pitts} 





100% FORCED CONVECTION UNITS 
for 











Patents Pending 


4 The Ipsen 800 Lb./Hr. Automatic Heat Treating 
Unit. Features two heating chambers. Hearth dimensions 
are 24° wide x 36" long x 18° deep. Maximum operating 
temperature is 1850° F. 











i. 


Ipsen STANDARD UNITS NOW AVAILABLE UP TO 2000 LB./HR. CAPACITY 


Shown above is the Ipsen 800 Lb. Hr. Automatic Heat Treating Unit, typical of a 
proven line of furnaces designed for heavy production requirements. The Ipsen T-800 
economically provides quality heat treatment of a larger volume of workpieces 
from smallest screws to the largest gears. Among advanced engineering features of 
the T-800 are: 


Automatic Loader—-which also acts as transfer mechan- Two Independent Heating Chambers—with separate con- 
ism to move work load from first to second heat zone trols. Heating by radiant tubes, located in back of baffles, 
without loading delays. Movement of load from second eliminates radiation from tubes to workpieces. 100% 
zone to cooling-quench chamber is done automatically forced convection heating! 

by Ipsen cold chain drive 


Totally Enclosed Cooling-Quench Chamber —Controlled at- Engineered for Versatility--Each self-contained Ipsen 


mosphere in both heat and quench zones gives you Metal Treating Unit can harden, carburize, 
bright, scale-free results. 


APO Mme oe 


carbon restore and carbonitride. 


For More Data Write today for specifications 


and descriptive literature. If you desire, send samples of vour 
work for processing and for an estimate of cost 


| r7-J,) 


HEAT TREATING wis 
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Hot billet goes through first pass ofter dis- 
charge from Gas-fired billet heating furnace. 


GAS provides 


the accurate temperature control 
for precision heat processing at 


Gas-fired billei furnace with inclined hearth. 


Gas burners located on left side of furnace, 
heat billets at lower end of hearth. 


No other industry conducts more heat processing 
operations than the steel industry, and the use of 
GAS in the many reheating furnaces and heat 
treating operations at the Shefhield Steel Corpora- 
tion has contributed to lower production costs 
plus higher efficiency in their plants. 

For instance, the Shefheld plant in Kansas City 
produces a great variety of products, from staples 
and bolts to hot rolled bars and shapes. Through- 
out their production, from the making of basic 
steel to the finished mill products, GAS plays a 
major role in maintaining the accurate tempera- 
ture control required. All ferrous and non-ferrous 


5 


wont ano OR 


Sheffield Steel Corporation 


metallurgical heat processing operations must be 
carefully controlled, for just a slight deviation 
from the required temperature may throw the final 
results way off. 

Shefheld is typical of the modern industries 
which rely on the complete versatility of GAS. 
Modern Industrial Gas Equinment is designed to 
implement production-line techniques wherever 
heat is required in processing operations. 

For more information on how GAS and Modern 
Industrial Gas Equipment is being utilized to 
increase the efhciency of heat treating production 
lines, consult your Gas Company Representative. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK 
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WHAT DOES FIRTH STERLING OFFER YOU? 
( ANSWER NUMBER 3) 


UNBIASED 
RECOMMENDATIONS 


Producing fools and tool materials for the cutting, shaping 
and forming of metals is mayor business at Firth Sterling. 
Hence, capacity to serve you best necessarily embraces 
“full line tooling” . . . high speed tool steels and tungsten 
carbides, or both as needed. 

So, you can count on unbiased tooling recommendations 
when you make Firth Sterling your one source of supply 
for complete shop tooling needs. We have no axes to grind! 


What are the advantages to you? 


1. An integrated tooling program that saves you money 
by matching tools to applications, without temptation 
to apply more expensive tools than may be necessary. 


. Improved production from wider selections. A choice 
of 97 different grades of high speed steels and tool and 
die steels and a dozen grades of carbides in everything 
from die nibs to an almost unlimited selection of standard 
and special carbide tools and tips. 


. The purchasing economies inherent to buying from 
one source of supply instead of from several. 
The finest “packaged” tool line today for easy handling, 
stocking, identification in the tool crib, and inventory 


control. 


The consistently high quality assured by 64 years of 
leadership in development of special purpose steels and 
24 years of pioneering in carbide and powder metal- 
lurgy applications. 


Makes sense, doesn’t it? Call a Firth Sterling representative. 


Firth Sterling Stands for Metallurgical Achievement—Past, Present, Future 








Fisth Sterling 


—iInc— 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES" AND WAREHOUSES: BIRMINGHAM*® CHICAGO CLEVELAND DAYTON* DETROIT HARTFORD 
HOUSTON® LOS ANGELES NEW YORK* PHILADELPHIA® PITTSBURGH* WASHINGTON® WESTFIELD, NJ.* 


A mule is 
a hybrid 


So is a CERMET 


A CERMET is what scientists the 
world over want—a hybrid material, 
like the mule, but possessing in 
combination all the best character- 
istics of several materials which by 
themselves cannot fill the demands of 
twentieth century technology 


In the forefront of the race for the 
jet-era hybrid is a CERMET. A mule 
of materials, CERMET results from 
mating a ceramic material with a 
metal. Thus, the name CERMET. 
Its physical characteristics are such 
that research men everywhere are 
Striving for its perfection. 

You see, man has reached a point 
where advancement in some direc- 
tions is limited by the “‘survival”’ 
characteristics of existing materials, 
Jet propulsion, for example, may soon 
be stymied by the disintegration of 
available materials under high stress. 
Involved in this modern-day trial-by- 
fire are such technicalities as catastro- 
phic oxidation, thermal shock failure, 
non-resistance to impact and “creep” 
—which is elongation under high 
temperature and stress. 


Firth Sterling is now producing 
CERMETS for many applications! 


But, mule-like, CERMETS have 
some stubborn little characteristics 
which must be “bred out”’ before the 
ultimate “‘wonder” hybrid emerges. 
We are sure it will emerge from blue- 
ribbon breeding . . . because Firth 
Sterling stands for metallurgical 
achievement . . . past, preseat and 
future. nae 
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COCCI NACA ACM CRC 


Greater Size and Speed tn Aircraft 
have created engineering problems, the solution of 
which has required larger and larger forgings of 
high-strength aluminum alloy. Examples shown 
above are forged structural members used in a 
modern military bomber, the largest more than 
seven feet over all. These are forged on an 18,000 
ton press, the biggest ever built in this country. 


OOOOCRORGAG 


Wyman- Gordon Expercence —the most 
extensive in the industry—is keeping abreast of new 
forging demands involving the use of Steel, Alumi- 
num, Magnesium, High Density Alloys and Titanium. 


Standard of the Industry for 
More than Seventy Years 


WYMAN-GORDON 


FORGINGS' OF ALUMINUI bs MAGNESIUM SEER TITANIUM 


WORCESTER, MASSACHUSETTS 


HARVEY, ILLINOIS 


CHORGRG GCC 
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“The Scientific Solution of Metal Finishing Problems 


“Enthonics” designates the scientific, analytical 
approach to the problems of the metal finishing 
industry as the basis for the technical service 
provided by Enthone, Ine. 

Enthonies has as its objectives the solution of difh 
cult metal finishing problems and the creation of 
finishes that provide new beauty, utility and dur 
ability for every type of metal and metal product 
Dedicated to this program and method, Enthone, 
Inc. maintains a large staff of top-flight chemical 
engineers and metallurgists who devote their exten 
sive technical training and knowledge to continuous 
and intensive research in the laboratory and in the 
field. The results of this research include more than 
60 basic processes and chemicals that have made 
possible finer finishes at lower cost. 

Widely recognized throughout industry as a pioneer 
and leader, and backed by the experience gained in 
over 20 years of outstanding achievement, Enthone 


ENTHONE 


INCORPORATED | 


has the ability to provide manufacturers with a com 
plete engineering and advisory service. Basic o1 spe 
cially formulated chemicals or processes are expertly 
application-engineered to meet practically every type 
of individual finishing problem 

An outstanding ¢ xample of * Applic d Enthonies” was 
the creation of the “Alumon” process during the war 
vears Developed for the aircraft) industry this 
process is a method of electroplating aluminum to 
provide corrosion resistance and secure other prop 
erties such as reflectivity, heat resistance and soldet 
ability. The “Alumon” 
hundreds of manufacturers to plate aluminum prod 


process is now used by 
ucts with nickel, chromium, gold and many othes 
methods Future ads will feature other outstanding 
examples of “ Applied Enthonics.’ 

For complete information about Enthone product 
and processes, send for the Enthone Prodact Inde) 
it's yours for the asking 


METAL FINISHING PROCESSES 
442 ELM STREET, NEW 
ELECTROPLATING CHEMICALS 


HAVEN, CONNECTICUT 


SERVICE REPRESENTATIVES AND STOCK POINTS 
ARDCO, INC. R. O. HULL & COMPANY L. HW. BUTCHER COMPANY 


5000 West 73rd Street. Chic ago 38. Ilinois 


1300 Parsons Court, Rocky River. Ohio 


1628 East Olympic Blvd., Los Angeles 
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THEY’RE MADE OF BERYLCO BERYLLIUM COPPER 


The Blanchard Machine Co. solved three 
problems at once by using beryllium copper 
in the wheel holder of its surface grinder. 


First, the problem of holding the grinding 
wheel in place no matter how severe the 
vibration or how long the machine is used. 
The clamps are smaller in radius than the 
wheel. When the adjusting set screws are 
tightened so that the center of the clamp 
touches the wheel, the clamps hold the 
wheel by exerting a uniform spring pres- 
sure. They can continue to withstand this 
high pressure without relaxation, even over 
a prolonged period of time, because 
Berylco is an unexcelled spring material. 


Second, moterial previously used in this 


BERYLCO 


application continuously attracted steel 
particles by magnetization. Thus the clamps 
were always sticking. Berylco is nonmag- 
netic and self-cleaning. 


Third, to eliminate any possibility of cor- 
rosion, the clamps used to be cadmium 
plated. Berylco, being 97 percent copper, 
has high corrosion-resistant properties, elim- 
inates this extra step. 


This application shows why more and more 
designers consider Berylico an ideal engi- 
neering material. No other alloy combines 
such desirable properties as corrosion 
resistance, strength, conductivity, fatigue 
resistance, and ease of forming. To find out 
what Beryico can do for you, for engineer- 


THe BERYLLIUM 


ing help or for sample material, write any 
of the sales offices listed below. 


COMPLETE 


This 16-page Product 
Directory covers the 
largest selection of 
beryllium copper 
forms and materials 

available anywhere. 

Send for your free 

copy today. 


TOMORROW'S PRODUCTS ARE 


PLANNED TODAY...WITH 
BERYLCO BERYLLIUM COPPER 


CORPORATION 


DEPT. 4E, READING 9, PENNSYLVANIA 
New York © Springfield, Mass. * Rochester, N.Y. « Philadelphia * Cleveland * Dayton + Detroit * Chicago * Minneapolis * San Francisco « Los Angeles 


Representatives in principal world-trade centers 
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Here’s how you save 


WITH THE 


DU PONT SODIUM HYDRIDE 
DESCALING PROCESS 


1. SHORT TIME CYCLE 


Only 15 seconds are required to get cold 
reduced-annealed strip clean and bright 

—10 to 20 minutes for fabrir . -d 

cles, sheets, wire, rods, bars and forg- 

ings. Even heavily scaled forgings ( ! »’’ scale thickness) 


++}. 


take less than an hour! 


2. NO LOSS OF BASE METAL 
There’s no danger of costly rejects due 
to pitting, etching, or loss of gauge with 
the Du Pont process—no matter how 

long work is left in the bath. This per- 
mits working to closer tolerances and assures high 
dimensional accuracy. 


3. RETREATMENTS RARELY NEEDED 


One pass through the sodium hydride 

bath will do the job completely. You 

can maintain uniform speed in produc- 

tion-line descaling. Quick completion 
of orders means you can substantially cut down on 
inventory in process. 


4. SIMPLIFIED PROCESS 

No scale-breaking or special racking 

procedures are required. Finished stock 

of any size or shape can be completely 

descaled with the versatile Du Pont 
process. Even dissimilar metals can be treated in the 


same bath—at the same time! 





r 
DU PONT 


Sodium hydride process 
for positive descaling 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





~ 


5. EASY TO OPERATE 
Any pickler can be trained in a few 
hours to run the Du Pont Sodium Hy- 


4 
a i 
} all ‘T F ; 
“4 dride Descaling Processeffectively. You 
can do more work with fewer men and 
less equipment. And you save on time, space and labor 


costs. 


2, 


. 


f 


6. DU PONT TECHNICAL SERVICE 


If you are descaling metals which are 


Ls 


4 


~ 


unaffected by fused caustic at 700°F., 
4 it will be to your advantage to talk 
with us about the Du Pont Sodium Hy- 
dride Process. Du Pont pioneered this modern descaling 
method and can bring a depth of technical experience to 
bear on your descaling problems. There’s no cost for this 
service which includes laboratory investigation of prob- 
lems plus expert aid in the construction, installation and 
operation of the process. Just call our nearest district 
office or send in the coupon below. 


SEND FOR FREE BOOKLET describing the Du Pont Sodium Hy- 
dride Descaling Process 
you 


how it works—what it can do for 
This illustrated booklet lists the metals that can be de 
scaled with this remarkably efficient process 
descriptions of equipment and operating pre 
cautions. Just fill out and mail the coupon below for your 
copy. E. 1. du Pont de Nemours & Co. (In« 
Department, Wilmington 98, Delaware 


gives brief 
necessary 


, Flectrochemicals 


DISTRICT AND SALES OFFICES: Haltimore « Koston 
Charlotte + Chicago+ Cincinnati « Cleveland « Detroit 
Kansas City* + Los Angeles « New York « Philadelphia 
Pittsburgh « San Franciaco 


*RARADA & PAGE 


MAIL THIS COUPON FOR FREE BOOKLET 


E. I. du Pont de Nemours & Co. (Inc 
Electrochemicals Department MP64 
Wilmington 98, Delaware 


Please send me your free booklet on Sodium Hydride De 
scaling 


Please have one of your technical men call. I am interest 
ed in descaling_ 


Name__ Position 


Address____ a 








City 


Be ee ee ee ee ee ee oe ee ee ee ee 
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THERE IS A SOLUTION 
(om (o)0) Sees ik & 


foundty Problems.. —_! 


Quality Control | 4 


When you call upon 


LAVIN'S ENGINEERING SERVICE 


QUALITY CONTROL IS THE GOAL 

OF EVERY FOUNDRYMAN ... 

The quality of castings is governed by proper melting proce- 
dures, accurate gating and risering, directional solidification and 
choice of suitable alloy required for any designated application. 


TEST BAR. 








Test bars and other scientific methods are being constantly em- 
ployed in our research laboratories in order to insure the high 
standards required by the nonferrous industry. 


Lavin’s metallurgical staff is always ready to assist the foundry- 
man in finding the solution of any routine or special casting 
problem. Our chemical and research laboratories are available 
to you at no cost or obligation. 


Next time call upon LAVIN’S engineering service 


“The Soundryman’s Problems Are Our Problems” 


FREE—WRiTE FOR YOUR 
COPY OF THE 8 PAGE 
LAVINGOT TECHNICAL 
JOURNAL VOL. 9, NO. 4, 
CONTAINING A COMPLETE 
ARTICLE ENTITLED 

“GATES & RISERS FOR 
MANGANESE! BRONZE 








RESEARCH — CONTROLLED REFINING 
INSURE UNIFORM QUALITY 


@ REFINERS OF BRASS, BRONZE AND KEDZIE AVENUE e CHICAGO 23, ILLINOIS 
ALUMINUM @ PRODUCERS OF ZINC BASE REPR NTATILY . Ri? ' 

DIE CASTING ALLOYS @ DEOXIDIZERS... 

DEGASIFIERS ... FLUXES .. . SHOTS @ CAST 

VIRGIN ELECTROLYTIC COPPER ANODES 

@ TYPE METALS. 
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Left: New England Metallurgical Corpora 
tion installed first Lindberg Carbo-nitrid 
ing Furnace at Worcester plant 


Above: Six months later New England 
Metallurgical installed second Carbo-ni 
triding Furnace at Boston pant 


One 4-woeeRe Carho-nitriding Furnace merited 
another at New England Metallurgical Corporation 


“Our first Lindberg Carbo-nitriding furnace in 


January our second one installed just 6 months 
later!” 


Mass., 


commercial 


New England Metallurgical Corp., Boston, 


for more than 28 years well known 


heat treaters 


The first unit, a gas fired, radiant tube, carbo- 
nitriding furnace went to the company’s Worcester 


plant known as Greenman Steel Treating Company. 


Six Lindberg Carbo- 
nitriding furnace was installed in the Boston plant 


months later a second 


. and 


of New England Metallurgical Corperation . 


have been 


. 24 hours aday. 


this team of versatile ‘‘work horses” 


continually turning out production. 
Mr. Lloyd Field, Vice-President and General 
Manager of the Worcester Division, has this to say 


Yes, that’s what happened in the plants of 


about the Lindberg Carbo-nitriding Furnaces: ‘‘We 
selected Lindberg Carbo-nitriding Equipment for 
the usual reasons 
work high, 
than that. . 
spice of a commercial heat treater’s life 
of the 
which are 


uniform, quality 
But 
variety seems to be the 


cost cutting . 


dependable production more 
as you know, 
, and because 
versatility of the Lindberg Carbo-nitriders, 


actually five furnaces in one, they are 
without doubt our busiest and most valuable pieces 
of equipment. 

**When customers send in work for carbo-nitriding, 
carburizing, neutral hardening, annealing, or carbon 
restoration, a hue and cry goes up to check for room 
on the heavy schedules of the Lindberg Carbo 
nitriding Furnaces.”’ 

Lindberg Carbo-nitriding Furnaces can do a job 


for you, too. Ask for bulletin No. 241. 


LINDBERG "@) FURNACES 


indberg Engineering Company 


* 2448 W. Hubbard Street + 


Chicago 12, Tilinois 
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120,000 Ib. DeLuxe Super “L” 
at the Cooper Union 


Young men with exceptional ability A apenn of Cusgns Unies engimaniins 
are being trained in the latest testing students poy close attention as a Tinius 
techniques at the Cooper Union in ey por os no el ne bo 
New York City. Text book theory is : 
being translated into practice as these 
future engineers discover the advan- 
tages of fast, accurate tension and com- 
pression testing with the incomparable 
Olsen DeLuxe Super “L” universal 
testing machine, a gift of the alumni. 

Only the DeLuxe Super “‘L”’ provides 
50 to 1 spread of testing ranges with 
exclusive Olsen SelecBrange electronic 
indicating system along with extra large 
clearances for testing oversize as well 
as standard specimens. Testing ranges 
can be changed at any time with the 
flip of a switch even when the speci- 
men is under load. 

Convenient, simplified controls, plus 
built-in safety devices make it possible 
for inexperienced students to conduct 
tests with ease and assurance of ac- 
curate results. 

We invite you to investigate the 
compelling advantages of the Olsen 
DeLuxe Super “L’’ for instruction, 
research or production testing. For 
details about the entire line of Olsen 
Super “‘L’s’’, write for a copy of Bul- 

8 letin 47. 


a 
4 





Tinius Olsen salutes the privately en- 
dowed, tuition free, Cooper Union for the 
Advancement of Science and Art, now 
approaching its centennial. 








TINIUS OLSEN 


TESTING MACHINE CO. 
Testing & Balancing Machines 2030 Easton Road - Willow Grove, Pa. 
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How long 
will this 
valve last ‘ 


Hoskins Chromel-Alumel ther 
mocouple alloys accurate 
ly register exhaust temper 
atures of jet aircraft engines 


Heating elements made of 
Hoskins Chromel give long life 
service in industrial electric 
furnaces, home appliances 


’ ," 
Hot stuff for hot jobs! Hoskins 
Alloy 502 is widely used by 
industry for many heat resist 
ant mechanical applications 


You're looking in on a life-saving operation... 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions . . . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases 


And what's responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717 a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat . . . immune to the corro- 
sive atmospheres created by combustion of high 
octane fuels. What's more, it’s readily applied 





by fusion to form a non-porous protective 
facing over the basic valve forging. 


But 717 is only one of several specialized 
nickel-chromium alloys developed and pro- 
duced by Hoskins. Among the others: Alloy 
502 . . . known throughout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys ... unconditionally guar- 
anteed to register true temperature—E.M.1 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there’s Hoskins CHROMEI 

the original nickel-chromium resistance 
alloy used as heating elements and cold resistors 
in countless different products. 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE, DETROIT 8, MICHIGAN 





past we stole lot 


made the difference 


The two billets shown were produced by a prom- 
inent manufacturer of 310 stainless steel. Before rare 
earth additions, the billet on the left shows a coarse 
columnar structure, with frequent corner cracks. Heavy 
cogging was necessary to permit rolling with a mini- 
mum of hot tearing; after rolling a grinding loss from 
the edges incurred additional production time and 
expense. 

Consider the billet on the right, and the great 
improvement made by a small economical addition of 


MCA RareMeT Compound. The fine primary crystal 
pattern shown in the sectional view is taken from an 
unretouched, unmagnified photograph. This steel was 
rolled without intermittent heating cycles from ingot 
to billet, and frequently to final size, all with a mini- 
mum of hot tearing. 

MCA’s RareMeT Compound is currently being used 
successfully in A.1.S.1. ides 309, 310, 316, 317, 
and other stainless steel by many progressive pro- 
ducers. Write today for farther information. 


MOLYBDENUM 


Grant Building 


CORPORATION OF AMERICA 


Pittsburgh 19, Pa. 


Offices: Pittsburgh, Chicago, Detroit, Los Angeles, New York, San Francisco 


Soles Representatives: Edgar L. Fink, Detroit; Brumiey-Donaldson Co 
Subsidiary; Cleveland Tungsten, inc., Cleveland 
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Los Angeles, San Francisco 


Washington, Pa., York, Pa. 
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THE OPENING OF OUR NEW PLANT AT 


2120 Greenwood at Hartrey Ave., Evanston, Ill. 


JUST ONE BLOCK NORTH OF DEMPSTER STREET 


These facilities have been arranged so that we can provide 
better equipment and better service for our customers. Changing 
your records now to show our new address may prevent annoying 


delays on future correspondence and orders. 


We are delighted with the new building and location and 
will be pleased if you will take the next opportunity to visit us. A 
display will be available of our complete line of metallurgical sam- 
ple preparation equipment, optical instruments for the laboratory, 


Amsler and Chevenard testing machines and other items. 











METALLURGICAL APPARATUS ‘Me 


<All 
2120 GREENWOOD at Hartrey Ave., EVANSTON, ILL., U.S. A. PANT 
TELEPHONES: SH eldrake 3-1717 and DA vis 8-3032 ig 
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by Ryerson 8-step quality control 


Two bars of steel may look alike—may actually 
have been bought as the same alloy—but even 
seemingly identical bars may vary widely in analy- 
sis and performance. To remove completely the 
risk of getting steel that will not perform as you 
expect it to—we developed the Ryerson Certified 
Alloy Plan. 

Under this unique Ryerson system of quality 
control, your protection begins with the careful 
selection of heats to be carried in stock. Next, we 
verify the analysis of each selected heat. Then, after 
spark testing to guard against mixed steels, we 
permanently identify each bar with a stamped heat 
symbol and color marking. Meanwhile, we test a 


sample of every heat for hardenability and interpret 
the test results for you. 

Finally, before these selected steels are shipped, 
a thorough inspection is made to see that every step 
in the control plan is followed. Only then, after 
every detail has been double-checked, is your order 
of Ryerson alloys approved for delivery. And with 
your shipment you receive a certificate providing 
complete test data to prove quality and guide your 
heat treatment. 

You pay no more for Ryerson Certified Alloys, 
but they will prove real money-savers for you. To 
get these controlled-quality steels promptly — just 
call your nearby Ryerson plant. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, 
STRUCTURALS, PLATES, SHEETS, TUBING, MACHINERY 2 TOOLS, ETC. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK ®@ 
DETROIT ¢ 


BOSTON © PHILADELPHIA * CHARLOTTE, N.C. © CINCINNATI ® 


SAN FRANCISCO ®* 


CLEVELAND 


PITTSBURGH °* SPOKANE * 


BUFFALO * CHICAGO © MILWAUKEE © ST LOUIS © LOS ANGELES ® SEATTLE 
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Metal Progress 


Volume 65, No. 5 


May 1954 


Metallurgy at Los Alamos 


_— ARTICLE is intended to describe in a 


nontechnical and reminiscent way some of 


the activities of the metallurgists who were at 
Los Alamos during World War Il. On Aug. 6 
1945, the purpose of the laboratory, whose very 
existence had been previously kept as quiet as 
revealed to the 
world by the Hiroshima explosion. The work of 


possible was dramatically 


the plivsicists subsequently received much pub 
licity. The achievements of the metallurgists 
were perhaps less spectacular and certainly of 
less intellectual significance, but they were no 
less essential to the success of the project. The 
famous Smyth Report, which has many pages 
devoted to the work of the nuclear physicists 
says on metallurgy just the following: 

“The Chemistry and Metallurgy Division of 
the Los Alamos Laboratory was under the 
joint direction of 1. W. Kennedy and C., §. 
Smith. It was responsible for final purification 
of the enriched fissionable materials, for fab 
rication of the bomb core, tamper, ete. and for 
various other matters. In all this Division's 
work on enriched fissionable materials especial 


care had to be taken not to lose any appreci 


1943 - 1945 


By CYRIL STANLEY SMITH” 


able amount of the materials (which are worth 
much more than gold). Thus the procedures al 
ready well established at Chicago and else 
where for purifying and fabricating natural 
uranium were often not satisfactory for han 
dling highly enriched samples of U 

Dr. Smyth’s statement implies nothing about 
the most exciting, important, and difficult job 
of developing plutonium metallurgy; further 
more, the “other matters”, so lightly dismissed 
were of such diverse nature as to provide the 
ingredients of a first-class nightmare for any 
industrial metallurgist with production respon 
sibilities. A high percentage of the elements in 


the periodic table was involved, and we soon 


*Then Associate Division Leader, Chemistry and Metal 
lurgy Division, Los Alamos Laboratory, operated by the 
University of California for the Manhattan District, Corps 
of Engineers, U. S. Army 

Now Professor of Metallurgy and Director 
the Study of Metals, University of Chicago 


Institute for 


Eprrorn’s Nort It should go without saying that this 
manuscript was stamped “Secret” when it was written in 
1950, but that it has been declassified 
by the proper offic ials in the U.S 
sion on Feb. 5, 1954 


(with some elisions 


Atomic Energy Commis 


MAY 1954; PAGE 51 





Wartime Personnel at Los Alamos 


learned that materials selected for their nuclear 
constants are rarely those of greatest ease of 
fabrication. The Los Alamos metallurgists got 
used to astounding requests (indeed, enjoyed 
them) and also became accustomed to having 
furthes 


a certain bizarre material to be no 


the physicists say that calculations 
showed 
longer interesting after we had devoted many 
weeks to suitable methods for shaping. it. 
The writer joined the project in March 1943, 
at the very beginning of the New Mexico lab- 
oratory but four months after the first pile (nu- 
clear reactor) had been operated in Chicago 
and after the broad outlines of the physics and 
chemistry of fissionable material and its produc- 
tion and use had been sketched. Conferences 
early in April defined the job of bomb develop- 
ment and construction, and were followed by a 
formulation of the program for the metallurgy 
groups. In common with all other sections of 
the laboratory, the magnitude of the metal- 
lurgists’ job was initially grossly underestimated 
and it eventually required almost ten times the 
effort initially planned. By August 1945 there 
were 115 people in the metallurgical groups 
The first month was mostly devoted to re 
cruitment. This was not an easy matter when 
all good metallurgists were already engaged in 
war work, and security prevented us from say- 
ing what the project was about. Indeed, we 
hardly knew ourselves what we had to do 
except that at some time, approximately two 
vears in the future, we would have to fabricate 
some excessively precious highly radioactive 
metal of unknown metallurgical characteristics 
into completely unknown shapes. As time went 
including 


Burke, Eric 


Schoonover 


on we collected an excellent. stafl 

Claire Balke RK. D Baker | i 

Jette, Shadburn Marshall, I. C, 

Alan Seybolt. and |. M Taub, all of whom 

*Claire Balke is now president of Balke Researcn Asso 
ciates, Inc.; J. E. Burke and Alan Seybolt are now associ 
ated with the Knolls Laboratory of General Electric Co 
S. Steel 
an assistant division chief 


Shadburn Marshall is research associate with 
Corp . 
at the National Bureau of Standards, supervising the dental 


Schoonover is now 


metallurgs program, 
tNow professor and chairman of the department of chem 
istry at George Washington University 
{Dr. Thomas is president of Monsanto Chemical Co.; D1 
arner 1s president of Carnegie Institute of Technolog 
§Glen Seaborg, who was awarded the Nobel Prize for 
his work on plutonium is professor of chemistry at the 
University of California in Berkeley. John Chipman (@ past 
president) is head of the department of metallurgy at M.LT. 
Dr. Kinzel is president of Union Carbide and Carbon Re 
search Laboratories, and Karl Schwartzwalder is with the 
A. ©. Spark Plug Division of General Motors Corp 
PROGRESS 
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served as group leaders during the active wat 
vears. Eric Jette is now division leader at Los 
Alamos, while RK. D. Baker and Jim Taub have 
also remained there and have charge of impor- 
tant current aspects of the metallurgy program.* 
For administrative purposes, metallurgy was 


W Ken- 


one of the discoverers of plutonium 


grouped with chemistry under J. 
nedyt 
an imaginative chemist and, despite his youth 
an understanding and excellent administrator 
The entire “final chemistry and metallurgy” 
program was coordinated and directed by 
Charles Allen Thomas War- 
ner){ who established the balance of effort 


between Los Alamos and the other Manhattan 


(assisted by % 


Project laboratories whose work was integrated 
with ours. Continued help came particularly 
from the groups working under Glen Seaborg 
H. Spedding 
at Ames, and the refractory laboratory unde 
EF. H. Norton at Massachusetts Institute of 
Technology. A. B. Kinzel visited Los Alamos 
at intervals and gave invaluable advice on many 
Karl J 


Was consulted On Cera problems and Was 


and John Chipman at Chicago, F 


metallurgical matters Schwartzwaldet 
most helptul.§ 

The work on the “other matters” so lightly 
mentioned in the Smyth Report was extremely 
diverse and interesting. One of Balke’s first 
major jobs was the production of high-density 
bervilium oxide bricks, shaped to fit around a 
stainless steel sphere with several pipes and 
other connections, which served as the core of 
the “water boiler’, the small nuclear reactor 
that was built to provide a source of neutrons 
for physical experiments. After various trials 
the method finally adopted was to hot press 
beryllium oxide powder in graphite dies, induc 
tion-heated to about 1700° © 
of about 2000 psi 


with a pressure 
The bricks were almost im 
possible to shape by machining or grinding at 
final density 


consequently they were pre 


pressed shaped after low temperature firing 
and reshaped by final hot pressing in an ac 
curately shaped graphite die. The final density 
was 2.75 * 0.05 per cc. The complete job con- 
sisted of more than 200 bricks, each 3.x 3% 8 in 


1400 Ib. Most of them had 


partial spherical portions cut away in unsvm 


weighing about 


metrical positions or other special shapes mold 
ed in. At the time the bricks were made they 
were probably the largest hot pressed parts of 
anv material that had been made in this country 

In the course of this work on beryllium oxide 
the group became expert in hot pressing tech 
niques which were later put to good use for 


other refractory materials and other less trac 





table substances. Re peatedly this small group 
with almost no previous experience, undertook 
to make, and did make, parts far larger than 
those that anv commercial producer would 
consider, and of higher density than was ob 
tainable in small commercial pieces. Once the 
techniques had been mastered, the greatest 
problem was that of machining the very large 
and often complicated dies of graphite. It was 
a dirty job, and it proved difficult to find ma- 
chinists who could work with sufficient  pre- 
cision and who would tolerate the conditions 
in the graphite shop betore a satisfactory ven 
tilating system could be devised. 

Plastics were frequently employed for bond 
ing all kinds of impossible materials into con 
venient shapes for nuclear measurements, and 
an extensive plastics section grew up within 
the metallurgy division. In many instances, of 
course, carbon and hydrogen could not be tol- 
erated and other methods had to be devised 

The powder metallurgy group ac hieved really 
remarkable success in many directions. They 
showed a willingness to try anything; perhaps 
even the lack of « Xperience of some of the per 
sonnel] (combined of Course with a modicum 
of intelligence was an asset! Thev would 
produce almost any shape and size of any mate 
rial. They suecessfully made tungsten carbide 
in formes cquiite repulsive to anv sane minded 
manufacturer. The job was made easier by the 
lack of stringent spec ifications for mechanical 
properties but this was more than made up by 
the necessity for high. uniform density and 
often for close dimensional tolerances. Chemi 
cal spec fications of a queer variety pe rmitted 
the presence of less than a part per million of 
some elements and tole 
ated enormous amounts of 
others. It was a rare ov buildings 
dwellings 
this article 


currence tor compositional 
freedom to coincide with 


ease of manufacture 


The work on shaping spe sce il: 
cial materials of all sizes cai, By 
was certainly not science 
but it called for the greatest 
ingenuity. It involved prac 
tically all fabrication meth 
ods. Fortunately. we had 
close contact with the users 
of our products and so the 
metallurgist was placed in 
an extremely good position 
to feel the pulse of the pro} 
ect and to see that his work 


contributed to the success 


in landse ape d plot 


Ingenious Fabrication Methods 


of practically all of the other divisions. Metal 
lurgists attended most of the important councils 
and conferences. Sometimes they interjected a 
note of practicality in the demands for mate 
rials; generally, however, they tried to provid 
in actuality the nuclear ideal or something not 
very far from it, 

One of the earliest jobs was making two cast 
ings of pure gold weighing 620 Ib. — nearly a 
third of a ton! Except for the fact that we had 
no balance on which to weigh that much and 
so determine the melting losses, this gave no 
trouble. In value this represented only a mere 
fraction of much smaller objects we were sub 
sequently to fabricate, but it served admirably 
to establish in our minds the pecuniary stand 


ards of the project 


FABRICATION OF URANIUM 


Work on fissionable materials was. of cours 
the core of the program. Uranium-235 fabrica 
tion was fairly” straightforward, because its 
metallurgical properties were identical with 
those of uranium of ordinary isotopic Composi 
tion. The latter had been extensively studied 
at other Manhattan District laboratories, par 
ticularly the Metallurgy Laboratory at the Uni 
versity of Chicago. under John Chipman, and 
at lowa State College under Frank Spedding 
We had plenty of opportunity to gain experi 
ence by fabricating various objects needed for 
the Los Alamos ( xp riment il program from 
ordinary uranium. Incidentally, this metal was 


then known by the code name “tuballov’. an 


bie Some of thee Early Hlousine at lw \lamo These 


now been lare ly replaced with modern 


Photographs used in 


courtesy of Lo Vamos Scientifu Laboratory 
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bie. 2 


mantled 


Old “D” Building, Now Being Dis 
Most of the work described in this 


article was carried out here during the war 


inheritance from the Brit 
ish who had started work somewhat before the 
United States. 


Rather extensive modifications of the methods 


with so much more 


in use for ordinary uranium were required for 
the reduction and fabrication of the separated 
These 


because its extreme value called for far 


isotope sss were necessary partly 
more 
than the goldsmith’s s rap accountability, and 
partly because the assembly of more than a 
critical 


1ASS which was greatly dependent 


both on composition and on. environment 


would be unpleasant, to say the least. Princi 
pally however, the difference resulted from the 
fact that the urgent military need required that 
we put all available material into the first fission 
WEADOLL aS SOO as there was enough for it, and 
the produc tion of s« rap o1 the tving up of mate 
rial in a process or an experiment would con 
stitute an intolerable delay in its utilization as 
it trickled from the production plants 

Good uranium had 
been developed at lowa State College, but R. D 


Baker modified and perfected these for small 


reduction methods for 


scale operation at Los Alamos and achieved 
The 


material was a high-purity compound produced 


almost unbelievable efficiency starting 


by the chemists at Los Alamos Or shipped di 
rectly from Oak Ridge 
a metallo-thermic reaction 


The reduction was by 
and resulted in a 
compact, solid lump or “biscuit” of metal. These 
biscuits were remelted in vacuum furnaces and 
At that time vac 
uum furnace design was rudimentary, and we 


cast into appropriate molds 


had to spend much time on the development of 
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appropriate furnaces, particularly tor casting 
in vacuum. Uranium metal is highly reactive 
and special crucibles were needed, for bomb 
metal could not contain even traces of some 
impurities that were tolerated in metal slugs 
for the Hanford piles. It was, therefore, neces- 
sary to establish a refractory group at Los 
Alamos, first for research and subsequently for 
production of satisfactory shapes. The process 
involved firing at extremely high temperatures, 
and thes were not obtainable from any com- 
mercial source. Toward the end of the war the 
refractory laboratory at Massachusetts Institute 
of Technology was in production making excel- 
lent crucibles, but through the critical period 
almost the entire load had to be carried by the 
Alamos itself. and 


even now the refractory group is kept busy 


metallurgy group at Los 


fabricating many special shapes and devising 
improved materials 
After than the 


foundryman’s difficulties, Jim Arnold eventually 


overcoming far more usual 
made uranium castings of nearly perfect den- 
sity both in shapes to be finished by machining 
alone and ingots destined for further mechani 
cal work. Since it was only late in the war that 
exactly 


we knew what shapes were to be 


needed, we had to be ready to fabricate almost 
anything; experience was gained in a variety of 
rolling, drawing 
Both 


a varietv of semipermanent 


methods, such as forging 


stamping and rubber pressing invest 


ment molds and 
molds were also used. 
In the early davs when every availabk 


of U 


neutron multiplication experiments, we suc 


itom 


Was needed in some nested sphere S for 


ceeded In produc ng by a process that vave no 
S¢ rap whatever the finished shapes inne msion 
and containing almost the entire 
metal on the Hill (as Los Alamos 
was called by its denizens ). Later it was pos- 


ally accurate 


amount of 


sible to tolerate more circulating scrap but, as 


already noted, in the early davs economy of 
material was of greatest importance 

Problems met at Los Alamos concerning the 
corrosion of uranium were. trivial compared 
with those encountered in a nuclear reactor 
Though uranium tarnishes rapidly in air, the 


Nevertheless 


in some applic itions it was necessarv to use 


black oxide formed is protective 


protective coatings, and we worked on a variety 
of coating procedures 

Most of the applications called for metal of 
high purity and density, with mechanical prop 
consideration. At one 
it seemed that allovs of better 


mechanical properties would be needed. and a 


erties as the secondary 


time, however 





survey was therefore made of alloys that 
might be suitable. Alan Seybolt and his 
group uncovered several possibilities, in- 
cluding one excellent heat treatable alloy 
which was not used in wartime Los Ala- 
mos but has since proved of value in other 
applications. Uranium has three allotropic 
forms and the two low-temperature ones 
are of complex structure with rather medi 
ocre and anisotropic mechanical proper 
ties. The alloying additions and thermal 


treatments used to mitigate these cit 


cumstances result in considerable increase 


in strength and hardness of uranium. 
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Unfortunately, the resulting nuclear dilu- 
tion is often intolerable. 

Hydrogen is an excellent moderator for 
high-energy neutrons and since the fission 
of U255 


creasing neutron energy 


cross section increases with de- 
combinations of 
uranium and hydrogen have much smaller criti 
that is 


reaction ) 


sustain a 
The 
Alamos was the 
The 


next was composed of uranium hydride suit 


which will 
the 


Los 


cal Hass one 


“chain than metal 


pure 
first critical assembly at 
mentioned above 


so-called water boiler 


ably moderated with additional hydrogen in 
Much of the early wor! 


of the metallurgists was, therefore, on the pro 


the form of a plastic 


duction and properties of uranium hydride and 


methods of consolidation. It 


is interesting to 
note that the first metallurgical experiment per 
formed at the New Mexico laboratory, in April 
1943. was the production of UH 
covery that this was its true formula instead of 


UH, The 


hvdride forms as a fine gray powder by the 


and the dis 


as had previously been supposed 


reaction of Uranitue with hvdrogen at about The Los Alamos metallurgist: Were 
995" ( The reaction is reversible and the nuclear chain reactions, and vice versa, at the 
the first critical assembly of 
big H Los Alamos Is Not as Many People Think a hydride 


Military Camp in the Middle of a Godforsaken Desert 


The nearby mountains and canyons offer 
as this for week-end hunting, fishing 





spots 


and f ampimng 


Fig. 3 Part of Wartime Metallurgical Labo 
ratory in “D” Building, Now Replaced by Neu 
and Modern Equipment. Note early-type “dry 
handling “hot 


radiation counter 


hoxe s mate rials 


right 


used for 
and portabli 


lou er 


hvdride constitutes an unsurpassed source of 
hydrogen of the highest purity at a pressure 
that depends only on the temperature (1 atmos 
phi re at 425" C 

The hvdride isa highly pyrophoric powder 
Burke 
to shape it into spheres blocks and other forms 
The 
hydrogen to uranium in these bodies was varie 7 


between UH. and Uy the car 


bon content was unimportant 


but techniques were ce veloped by J]. E 


needed for nuclear experiments ratio ot 
Fortunately 
but 


compound had to be pro ire dl whic h combine cl 


al special 


high hvdrogen content with solubility in some 
that the valuable metal 


removed and the hydride refabricated 


orca solvent 0 


could be 


moa new mixture ot lowe hvdrow tira 


HeCceSSAFY with SO adde dl pure tiraibiitiin powe 


manufacture \ 


such demonstration 


critical assembly 

ence of Cnvirornine 
vividly 

bringing our 
in the reaction ar 
creas rapidly the 
multiplication 
shown by 


tron counter It 
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introduced to 


cubes of their own 


Wa at 

ranged to acquaint us with 
some of the properties of a 
the 


demonstr: 


own 


near enough to participate 


an audible 


viously most important that 


the metallurgists andchem 
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Properties of Plutonium 


*The 


50-microgram 
sometimes malleable 
SOO” ¢ 


magnificent 


below 
truly 


macrometallurgists at Los 


ists should understand the principles of the 
chain reaction in order to avoid subsequent 
catastrophies in processing the large amounts 
that would be handled 

A very elaborate system of accounting and 
unit transfer was set up to prevent an operator 
by any accident whatsoever, from assembling 
more fissionable material in a given operation 
than was absolutely safe under all conditions 
\ special group of men was established with 
no other duties than to carry material from one 
operator to another in safe cans, all transfers 
Our 


sutety precautions were criticized as extreme 


being controlled by a central switches 
by the physicists who, of course. had to handle 
slightly supercrith al assemblies all the time and 
of necessity were less willing to think of a series 
that 


In retrospect the safety 


of minor accidents coincidentally would 
produce catastrophe 
Measures do SCccCcTn CACECSSIVG though the Vv were 


certainly eflective 


PLUTONIUNET METALLURGY 


Plutonium metallurgy was the most: impor 
tant, the most interesting, and the most danger 
ous of the responsibilities of the Los Alamos 
metallurgists. Its toxicity required all opera 
tions to be carried out with extreme precau 
tions against breathing even traces of dust 
because the radiation from as little as a micro 
gram if ingested was regarded as highly dan 
Since it 
fact 


about its metallurgs 


COCTOUS was a brand new clement 


artificial, in we knew nothing whatever 
vet we had to be ready to 
vo into full-scale production the moment it was 
available in) sufficient quantities to make one 
bomb. ‘The purity specifications were extrem 
for undesirable neutrons would be formed by 
the interaction of the alpha particles resulting 
from its radioactive decay with most of the light 
elements which might exist as impurities 
Initially 


that plutonium would be something like urani 


we made the incorrect asstumption 


um, and we studied metallothermic and. elec 


trolytic processes of reduction on uranium in 
order to gain metallurgical and analytical ex 


perience. Hot wire and atomic hydrogen reduc 


first reductions at Chicago were made on about a 


scale, producing tiny spheres which were 
had a density of about 16, and melted 
This micrometallurgy was an unsung but 
give the 
Alamos an inkling of what they 


performance ind served to 


were to be up agaist a critye al few weeks before gram lots 


bec string 


METAL 


available 
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Fig. 5 —Hysteresis in the Four Trans 
formations in Deter 
Heating 


( ooling 2.6 


Plutonium, as 
mined in a_ Dilatometer 


Rate, 2.3°C per min 


tion methods also figured in our early plans. It 
was agreed that Los Alamos would not work 


with batches of less than one gram, becauss 


the Metallurgy 


doing excellent work in chemistry and metal 


Laboratory at Chicago was 
lurgy on a truly microse opic scale.* 

Variable Density — The first portent of really 
severe problems ahead came from reports trom 
Chicago of widely varying densities of thesé 
There 
of about 
16 and for about 20! The first determination of 


the crystal structure supported the 16 figure 


almost invisible beads of metal was 


equally good evidence for a density 


It was subsequently found that both were cor 
rect, for the metal has allotropic forms with a 
very. wide spread in density An argument 
between John Chipman and Joe Kennedy on 
the true density of the metal resulted in a bet 
which had to be called off when it was found 
that both were right. By the middle of 1944 it 
was known that no less than five phases existed 
room temperature and 
the melting pom with densities between 15.9 
19.8 Fig. 8). This 


alarmed us for we anticipated having to fabri 


in the metal between 


and discovery greatly 
cate something like gray tin though at least we 
felt that if so many phases existed at least one 
was likely to be malleable and easily shaped. 
The small amount of plutonium on the Hill 
at the end of 1944 had to serve for all of the 
chemical and metallurgical development work 
It was remelted, reshaped, repurified, and _re- 


reduced many times as we tried out, on slightly 





larger scale. the processes that had been de- 
veloped with one-gram lots. When at last there 
was enough material for a single bomb core, all 
experimental material was called back and 
our entire efforts were directed at shaping the 
whole available supply into the final form as 
quickly as possible. The first phase of metal 
lurgy at Los Alamos was completed when at 
about noon on July 15, 1945, the writer placed 
the plutonium core in the subassembly in Mc 
Donald's farmhouse located on the test site at 
Alamogordo, Seventeen hours later it became 
apparent that explosives were no longer the 
exclusive province of the organic chemist. 
The properties of plutonium metal have not 
previously been made public. Since there is 
now good reason to believe that they are well 
known behind the Iron Curtain it will not 
weaken security to describe them now, at least 
in outline. Indeed, it will aid it if, seeing this 
information, some metallurgist o1 physic ist be 
comes interested in working on the metal, or if 
its peculiar properties contribute an incentive 
to study the nature of allotropic transformation 
or the reason for many structures in metals. HH 
the following survey of the properties of plu 
tonium as they were known in 1945 does not 
reflect an HMpressive and exhaustive study, the 
reader is asked to remember that the sole aim 
of wartime activities was production not re 
search, With limited personnel we were unable 
to do more than discover methods suitable for 
fabrication or to study properties and trans 
formation mechanisms beyond the extent that 
was necessary for the main job. Since 1945 the 
metallurgists of Los Alamos, under the able 
direction of Eric Jette, have continued to study 
the metal and its alloys, and have built up a 
much firmer body of knowledge. For obvious 
reasons much of this must remain classified fon 


some time to come 


Reactivity Complicates Handling 


Production of Plutonium — At the time that 
the first produc tion of plutonium was attempte al 
on the one-gram scale at Los Alamos the micro 
chemical studies at Chicago had indicat d that 
the melting point was perhaps as low as SOO” 
( although much unwarrante d ske pticism ex 
isted about this figure. The extreme reactivity 
of the metal resulted in a coating ot oxide on 
nitride which, being of very high melting point 
prevented clear observation of the metal. Since 
some of the earlier successtul microreduction 
at Chicago had been at 1300° ¢ our initial 
trials at Los Alamos were carried out at a high 
temperature, The first reduction experiment in 
al closed vessel ol stationary “bomb Was a fail 
ure; we got a partially fused coky mass. The 
second, carried out by T. Magel and N. E 
Dalles at a high temperature in’ a 900-rpim 
centrifuge produced a fine button of clean 
metal. Several UTalhi-s ale reduc tions were made 
in the centrifuge before it) was displaced by 
stationary bomb tec Vanvicy rae s, which in the mean 
time had been brought to perfection by R. D 
Baker. Shortly thereafter other methods also 
became workable, including electrolysis from 
al fused salt bath at scl Tie cle vised by Morris 
Kolodney. The drops of molten plutonium 
at the cathode provided the first 
irrefutable proof that the melting point of the 


accumulating 
metal was relatively low 

Refractories — Despite its fusibility, however 
the handling of molten plutonium is very diffi 
cult because of its extreme reactivity. No ordi 
nary refractory was found to be satisfactory for 
crucibles in which to melt and cast very small 
pieces of the metal. Fortunately, an exotic on 
had been studied by the chemistry group at 
Berkeley for use tn Vacttin at high te Thay ra 


tures: for several critical weeks it was. indeed 


Table I — Properties of Plutonium Metal (1945 Values, Approximate) 
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Phase Changes in Plutonium 


the only material in which the metal could be 
melted without serious contamination. As larger 
amounts of metal were melted at one time with 
relatively smaller areas of contact with the 
crucible the refractory problem became some- 
what simpler. Nevertheless, without the pro- 
duction of special crucibles, first in Berkeley 
and somewhat later at the Massachusetts Insti 
tute of Technology, work at Los Alamos would 
have been seriously delayed. 

Malleability — The first button of plutonium 
we made was of low density and was malleable. 
\s the purity of the metal increased in later 
reductions, both density and brittleness in- 
creased, At once it was suspected that the 
behavior of the metal was complicated by the 
existence of polymorphic transformations. The 
discovery of the first transition point at about 
120° C. followed a few days later from an 
experiment in an oil-filled volumetric dilatome 
ter, which revealed a volume change on trans 
formation greater than that of any known metal 
except tin. 

During our first trials of shaping methods we 
encountered many manifestations of the enor 
mous change in volume on transforming. A 
beautifully flat sheet of metal would curl up 
like a saucer as it transformed, and cylinders 
would develop strongly concave ends. Fortu 
nately, however, the metal stayed more or less 
in one piece and did not fall to a powder as 
does tin, which suffers a comparable volume 
change when it transforms to the gray modifi 
cation at low temperatures 

Since plutonium does not shrink on solidifi 
cation, solid castings with smooth tops can be 


made, Though machining is possible, it was 


Fig. 6 —Isothermal Transformation Rates 
of a Slightly Impure Sample of Plutonium 
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Fig. 7 — Electrical Resistance of Plu 
tonium as a Function of Temperature 


generally avoided in the 1944-1945 years be- 
cause of the health hazard. 

Corrodibility — Both because of the rapid 
corrosion of plutonium in moist air and because 
some measure of health protection had to be 
provided to personnel handling finished pieces, 
it was necessary to find a completely impervious 
coating of some kind. When the plutonium 
core for the Alamogordo test was completed it 
was beautiful to gaze upon. However, an unde- 
sirable change began to be evident three or four 
days before the scheduled date. For a time 
postponement of the whole event was threat- 
ened, but fortunately a simple metallurgical 
trick was devised in time to salvage both the 
core and the metallurgists’ reputations 
Parallel with the study of 


fabrication methods went some work on the 


Transformations 


nature of the allotropic transformations and 
the kinetics of transformation. It was soon 
found that the unprecedented number of five 
modifications existed between room tempera 
ture and the melting point, producing great 
metallurgical complexity and opening a fas 
cinating field for fundamental research. Per- 
hans unfortunately, we were able to solve the 
fabrication problems empirically with very little 
fundamental knowledge, and a_ well-planned 
program of basic research had to be postponed 
until the postwar years. 

Table I lists some of the physical properties 
ot plutonium as thev were believed to be at 
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the end of 1945. 


available and the effect of alloying better under- 
stood 


Much better values are now 
but the new results are still classified. 
the 
extremely interesting properties of the metal. 

By the end of 1945 the existence of the five 
phases above room temperature had been con- 
firmed by dilatometric and electrical resistance 
measurements, with additional confirmation in 
some cases from crystal structure determination 
and the mechanical properties. The two modi- 
fications existing at the highest temperatures 
below melting are face-centered cubic and 
body-centered cubic in structure, while the 
three lower phases are complex and the diffrac- 
tion patterns had not been satisfactorily ana- 
lyzed by the end of 1945. 

There is considerable hysteresis on heating 
and cooling, as can be seen in the typical dilato 
metric curves in Fig. 5. 


The old values serve, however, to show 


Figure 6 shows the 
progress of the alpha-beta transformation iso- 
thermally at various temperatures. The rate of 
transformation is very sensitive to prior treat- 
ment and to the presence of impurities. 

Not only is plutonium anomalous in the large 
number of allotropic modifications in which it 
exists, but also the electrical resistance of all of 
the phases (Fig. 7) is extremely high — that of 
alpha exceeding all other elements generally 
considered to be metallic. Its temperature co- 
efficient of resistivity is negative, generally a 
characteristic of a semiconductor. The high 
positive thermal expansion coefficient of alpha 
is noteworthy and the high negative expansion 
the cubic delta 
phase is without parallel among metals. 

In 1945 the theory of metals was (indeed in 
1954 it still is) unable to explain any of these 
structures or properties. Since plutonium is a 


coefficient of face-centered 


Fig. 8— Density, at 25°C., of an 
Early Impure Sample of Plutonium 
Quenched From Various Temperatures 
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Los Alamos an Exciting Experience 


member of a new rare earth series (commenc- 
ing with actinium or thorium depending on 
valence ), there are many electron energy levels 
of nearly identical energy and the electron state 
is easily affected by external factors. The large 
volume difference between delta and alpha is 
probably due to the forcing of a “valence” elec 
tron into the 6d shell 

The mechanical properties of the metal vary 
greatly with the amount of each phase that may 
be present. Early in 1944 tensile and compres 
sion tests were made on one-gram samples using 
a Chevenard microtesting machine borrowed 
from Canada 


RETROSPECT 


The properties of plutonium listed above 
were determined in 1944 and 1945 by a group 
working under the direction of Eric Jette; Frank 
Schnettler made many of the more difficult 
measurements Messrs 
Martin, Wilson Loeb, Litz, Spindles 
Goldman, and Simmons. E. F. Hammel had 
charge of remelting and casting, while reduc- 
tion was carried out by R. D. Baker and Morris 
Kolodney and their assistants. It is unfortunate 


with the assistance of 


Davis 


that the pressure of wartime activities and the 
confusion of the immediate postwar period pre 
vented the preparation of complete documents 
by these individuals. The data given in this 
paper have been gleaned from progress reports 
from which it is often impossible to credit indi 
viduals for any given experiment. The entire 
chemistry-metallurgy division shares credit for 
each achievement. 

Working at Los Alamos in wartime was an 
The knowl 
edge of the broad problems that would face 
mankind if the bomb was successful, the excite 


exciting and moving experience 


ment of discovering the properties of a brand 
new element, the pressure and the isolation of 
the work, the personal association with many 
of the leading scientists of the day, the back 
ground of the fantastically beautiful New Mex 
ico landscape — all combined to make the period 
unforgettable. In retrospect, the most valuable 
aspect from the point of view of a metallurgist 
is the fact that throughout the project physicists 
and metallurgists through enforced close asso 
ciation learned to appreciate the value of each 
This 
is in some degree responsible for the increased 
activity in the physics of metals that has been 


evident in the last decade 6 


others’ special knowledge and viewpoint 
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hig. 1 — Siege Gun and Carriage, Circa 1840 


Materials for 
Large Army Gun Tubes—a History 


Part 1—Cast Iron 


E" RK SINCE Its inception the Ordnance Corps 
4 of the Department of the Army has under 
taken to supply a uniform, integrated, low-cost 
system of reliable cannon made from material 
of domestic origin and manufacture. When the 
Ordnance Corps was established in 1S12, the 
Army had on hand cannon of American, British 
and French origins in a great variety of sizes 
and designs, including brass cannon ranging 
from 3 to 16-pounders and iron cannor from 
3 to 32-pounders. 

Definitions and Nomenclature — Cannon is 
the generic name used for designating those 


weapons (exclusive of small arms or machine 


*Statements and opinions are to be understood as indi 
vidual EXpressions of this author and not those of the Ord 
nance Corps Department of the Army 
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Cubs which are tubes used to aim and send 
proper tiles on their way to the target. Cannon 
are Classified as guns, howitzers, and mortars 
Use ot the se weapons IS the basis for further 
classification. Thus, there are field guns and 
field howitzers, siege guns and siege howitzers 
seacoast guns and seacoast howitzers The 
names are sufficiently self-explanatory for the 
purposes of this history. A siege gun and car 
riage of about 1840 are shown in Fig. 1. 

In the period from about 1807 to 1858. a 
weapon known as the “columbiad” or cham 
bered gun was extensively developed This 
weapon had a chamber like that of the then 
existing howitzer. The internal diameter of 
the chamber was smaller than that of the main 


bore, but the length of the columbiad was simi 





lar to that of the guns 


was suitable for firing heavy charges, and it was 


Like Cus the weapon 


also suitable for firing at high angles of eleva 
tion Along the seacoast it ¢ ould be used equally 
well for the defense of narrow channels or dis 
12-in 


columbiad of cast iron, designed by Col. George 


tant roadsteads. Figure 2 shows the 
Bomtord, cast in 1546 and hooped with wrought 
iron rings in 1862. The tube was about 154 in 
long and weighed 25.510 Ib. 

The shapes of various old cannon are shown 
in Fig. 3, which indicates the names of the 
various regions along a gun tube. 

There are several ways to indicate the sizes 
One old method which has fallen 


out of use in the U.S. was to express in pounds 


of cannon 


the weight of the solid cast iron ball which 
Thus, a 42 


pounder howitzer fired balls weighing 42 Ib 


fitted the bore of the weapon 


A common current method is to speak of the 
Thus 


37-mm. caliber guns and 3-in. caliber 


“caliber” or the diameter of the bore 
there are 
guns, in which the principal part of the bore 
has a diameter of 37 mm. and 3 in., respectively 


There 


The weight of a gun is an important criterion 


are other less common methods also 
affecting its usefulness. Field guns tend to be 
light in weight, so thev may be quickly moved 
about. Seacoast guns tend to be verv heavy 
Table | lists the dimensions and weights of 
some guns and howitzers in use in 1S50 

This history will cover the development by 
the Ordnance ¢ Orps of materials for the tubes 
of larger weapons parti ularly seacoast Cannon 
Little reference will be made to European 
developments and to Navy guns 

In general, four materials have been used for 
bronze 


large guns ~— cast iron, wrought iron 


and steel. This article will be limited to cast 
iron guns, and the last three materials will be 


described in subseque nt installments 


hie, 2 12-In. Columbiad Di rere d hy Col 
Ceorge Bomford, Cast at South Boston in 1S46 
and Hoop d With Wroueht Iron Rings in 1862 


Cast lron Cannon 


American Practice; 1775-1812 — It was early 
recognized that cannon —far less large can 
satisfactorily cast in any 


\ high-quality 


The metal used was 


non could not be 
ordinary iron foundry strong 
“gun iron was needed 
soft to the file and when fractured was uniform 
In appearance dark gray in color, and showed 
brilliant medium-sized grains. Pig irons of sev 
eral origins were carefully selected. Part of 
the charge for the casting was purposely melted 
three times; another part was me Ited twice and 
a portion was “the first fusion”. The procedure 
was empirical and in those days there was no 
control of quality by chemical analysis and 
mechanical testing. The weights of metal han 
dled were large. and special installations had 
to be erected 

Large multipiecs molds were usually bottom 
fed. As the metal filled the mold, men with 
long rods watched for slag, and ke pt it from 
being trapped in the trunnions and other re 
cessed places. Usually the guns were cast 
bre a hi . na down ‘] he hie ad or riser, exte nded 
the full diameter of the muzzle end to a consid 
erable height to provide for shrinkage, float off 
slag and supply hydrostatic pressure so as to 
give metal of high density 
(established 


cannon were cast solid and then 


| ollow mg 
about 1739 


bore dl out 


Kuropean practice 
American practice was to ma hhinne 
in order that the 
cquatity of the casting could be better evaluated 


the outside surface as well 

Mauch Experience Was Necessary for success 
ful cannon founding. The character of the metal 
could be varied to meet. the particular prool 
Quality cle 


pe nded upon the integrity and character of the 


charge spe ified for the we pon 


because many defects were not 
discernible Orne 


mantbactures 


easily acceptance test was 
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Fig. 3 


- 
ing the 


visual inspection of the bore surface for flaws. 


The sun’s rays were reflected into the bore, or 


on a cloudy day a lighted candle or wax taper 


was placed on the end of a rod and inserted 
into the bore. Mechanical spring feelers were 
used to search for blowholes and other cavities 
Excess-pressure rounds were used in proof fir- 
ing, but it was soon found that the use of too 
large a charge at proof could impair the sub 
sequent service of the weapon. The severity 
of proof therefore decreased over the years. 

It was estimated that iron cannon should last 
1200 rounds using ammunition with the service 
charge, but some cannon blew up at proof or 
soon thereafter and the cast iron weapon was 
found to be not as reliable nor as durable as 
might be desired. 


Cast iron cannon as large as 18-pounders 


Table I 


Sizes of Some Guns and 


| 
Field Howitzer 


Various Types of Cannon Made About 1850, Git 
Names of Components and Regions Along a Gun Tube 


were made in America in large quantities dur- 


ing the Revolutionary War, starting in 1775 
(although there are claims that some were made 
as early as 1647) 1799 


pounders were ordered, and when these proved 


Later, in several 3 
to be satisfactory, orders for a large number of 
weapons up to 32-pounders were placed 

In his letter to the Secretary of War on Nov 
13, 1812, the first Chief of Col 


Decius Wadsworth, wrote as follows: “We pro 


Ordnance 


pose unless experience should contradict us 
to make the principal part of our ordnance of 
iron, which, with careful usage, last infinitely 
longer than brass and are vastly cheaper 
Mid-Century Research and Development — 
Beginning with the 1830's, the activity of the 
Ordnance Corps in research and development 
markedly and iron « 


Irie reased Brass 


annon 


Howitzers Used in 1850 





Weight 





DIMENSIONS AND 


Diameter at bore, 


diame ter of base ring 
Potal length 


Brass CANNON*® 


Wrights bieip GuNs 


6-Ppr 12-Ppr = 12-Ppr 


mn b.ty7 bo 5 


Maximum outside 


10.3 lO 12 
7] 


1318 


in 
A) 


884 


in rt Th 


Ib 


eae) 
Oo 


HoOwlrZeRs 


24-Ppr 


n° 
O« 


) 


TRON CANN 


SIEGE AND SEACOASI 


CFARRISON Crt? 


GUN How iTZer 


12-Ppr 24-Ppr $2-PprR 10-Ts 


£2 10 
17.4 
116 


1990 ) 


21.4 
124 


1) 


24.4 26.5 y 
129 124.2 12h 


8465 9500 15.400 








*Cannon made ol bronze 


METAL 


were 
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commonly called brass cannon 


Pdr in this table stands for “‘pounder’ 





Table Il—Results of 1845—1847 Survey 


Test Program for Gun Classification 





CLASS SPECIFIC GRAVITY 


Dependable 7.16 to 4 
Doubtful 7.11 to 7.15 23,000 





Unfit for use 7.10 or less < 23.000 


Densité STRENGTH 


25,000 psi. min 


of intermediate strength), and unfit for use 
less than 23,000 psi.) 
This survey revealed that in one group of 


large cannon, only 1¢ of those cast in the 








*l sually 2ZB.000 to 32.000 


were ordered from England, France and Swe- 
den for test purposes. The relative merits of 
brass and cast iron for 6, 12 and 24-pounders 
were determined. Also, the industry put into 
practice a new method of melting cast iron 
the “hot blast” process. European cast iron 
cannon were not found to be satisfactory. 

In IS41, it was suggested that an agent of 
the Ordnance Department be designated to 
Visit foundries for inspection purposes, and by 
IS44, all steps in processing in the foundry 
were being supervised by the Ordnance De- 
partment. Betore a contractor could use any 
particular mixture of iron, a heavy gun was 
made for trial and tested by extensive firing 
Not until the quality of the iron was thus dem 
onstrated, were the cannon cast and subjected 
to proof firing 

Early in 1844, the casting of transverse test 
bars along with the guns was begun for the 
determination of tensile strength and specific 
gravity of the metal. 

On Oct. 12, 1844, Major W. Wade suggested 
a method for determining the quality of metal 
in old guns on hand. A ecvlinder not less than 
1 in. in diameter and 2 in. long was trepanned 
from the weapon and the hardness of the metal 
was judged while cutting the specimen. The 
fracture at the end of the evlinder when broken 
from the weapon was observed. Then the spe 
cific gravity and tensile strength were deter 
mined and the fracture of the tensile specimen 
was observed. Using this method, a survey of 
all weapons on hand was undertaken in the 
spring of 1845 and eventually about 3000 
weapons were tested. The tensile specimen 
was taken from the muzzle end of the gun. and 
the hole was plugged with iron filings and sal 
ammoniac. The procedure did not affect the 
ubsequent use of the weapon The COMpPOsI 
tion of the metal from some of the guns was 
ilso determined 

The survey took two vears, with the results 
shown in Table IL. The cannon were grouped 
into three classes according to tensile strength 
and specific gravity — namely, dependable (ten 
sile strength 25.000 psi. min.), doubtful (metal 


period 1826 to 1834 were in the third class, 
whereas 48% of the cannon cast in the 
period 1835 to 1839 — when the “hot blast” 
process Was in use — were unfit for use. After 
regulations banning the use of the “hot blast” 
ol cupola iron) were put into effect, none of the 
cannon cast in the period 1841 to 1845 were 
found to be in the third class 

In 1852-53 firing tests were carried out to 
evaluate this means of weapon classification 
Two guns of each class in each of two caliber 
sizes and single examples of columbiads were 
tested. In general, the worst performance was 
from guns in the third class, most of them burst 
mg quickly In the second class, some of the 
test guns burst after extended firing. One of 
the guns representative of the first class burst 
after extended firing, but was later judged to 
have been fired many times prior to the test 
It was noted that high tensile strength did not 
always insure security from bursting. Also, it 
was found that the metal throughout a gun was 
not uniform and that better sampling would be 
Hnecessa4ry 

Results of chemical analysis of a group of 
these guns (together with specific gravity and 
tensile strength) are shown in Table Th. In 
the early weapons total carbon and combined 
carbon were quite high. Manganese content 
was also high. Other alloving metals such as 
nickel were not used 

Hollow Casting for Better Stress Distribu- 
tion — The Rodman system tor smooth-bore 
cast iron guns was also developed during this 
period. Lt. T. J. Rodman was convinced that 
there should be compressive stresses at the 
bore. At the Fort Pitt Foundry in Pittsburgh 
in 1845. he studied the cooling of cast guns and 
concluded that, if the casting were hollow and 
cooled so as to solidify from the interior, then 
the residual stress system would be in the direc 
tion most desired. 

The patent for this hollow-casting process 
was issued in 1847 and the first pair of trial 
guns, one cast solid as usual and the other cast 
hollow and water-cooled, was proof-fired in 
1849. The hollow-cast gun outlasted the solid 
cast gun 251 rounds to 85. Neither gun lasted 
as long as normally expected The low endur 


ance was attributed to a cast iron of inferior 
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Table Il 


Strength and Composition of Cast Iron Cannon 





Dependable 
Doubtful 
Unfit for use 
Cold blast 
process 
Hot blast 


process 


Hollow cast*® 


Solid cast® 





Doral 


astin 162; 


LAGE CARBON Qiruer ELeMen 


CompinepD GRAPHITI S Mwy 


to 1845 Anal 


zed in 1851 to 1855 








*Same heat of cast iron 


quality, although the strength of the metal was 
about 25,000 psi. 

Two years were spent in searching for better 
quality iron, and in 185] another pair of S-in 
guns was cast, with metal strength claimed to 
be about 38,000 psi 


only 73 rounds, and the hollow-cast gun lasted 


The solid-cast gun lasted 
1500 rounds without bursting. Two 10-in. co 
lumbiads were cast in the same vear from the 
same lot of iron. The tensile strength was 
37,000 psi. but the solid gun failed on the 20th 
round and the hollow gun on the 249th round 
This result weakened confidence in the use of 
very strong iron for cannon, Several guns of 
high-strength iron made by different foundries 
In 1837, Robert P. Parrott 


an outstanding gun founder 


subsequently failed 
started again to 
The test of 
his trial weapon was stopped at 1000 rounds 


use metal of 30.000- psi strength 


but in subsequent guns failures still occurred 
He then planned to reduce the strength of the 
metal still further 

In the meantime, other developments were 
under way. In 1852. two 8-in. columbiads cast 
6 years previously were test-fired. Comparison 


data are given in Table IV. The weapon which 


Table IV—Influence of Aging on Performance 


had aged and was made of iron 


30.000 psi 
(first line) even though cast solid, did not burst 
during the test, whereas one cast the same vear 
as tested (1851) of 38,000 psi. iron failed. This 
was interpreted to mean that relief of internal 
strains by aging was beneficial. Also, Rodman 
experimented with change in cannon design 
In 1858 Rodman had another foundry cast 
a pair of 10-in. guns, taking metal from the 
same lot of iron unsuccessfully used by Mr 
Parrott, but increasing the thickness of metal 
over the chamber. Both the solid-cast gun and 
the hollow-cast gun endured about 3400 rounds 
each without bursting. Test data are given in 
Table IL for the weapons designated as hollow 
cast and solid-cast In general, hollow-cast 
guns outlasted solid-cast guns and, after firing 
the bore of the hollow-cast 
Finally on Nov. 25, 1859 


the official decision was reached to use the 


the condition of 


Vuln Was superior 


Rodman system in all cannon foundries 
Rodman’s developments were outstanding 
and American cast iron smooth-bore guns were 
considered the best in the world. Larger can 
non (15-in. and 20-in.) were designed, cast and 

successfully fired 

The Rodman method of casting guns 
Is described by Major W Wade Wm a 


report dated Jan. 24, 1852 on the manu 
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Dav SPECIE LM 


i CsRAVITY STRESS 


FiRING 7 


Cast Solid 
185: 24 29.425 
18 yy PD ORY 
18 


28 7 BIT 


Cast Hollow 
PROT 28 7 BIT 


No. oF Rounpb 
ro FAiurt S-in 


i500* 


facture and proot of two high-strength 
solid. the 
other hollow. Both guns were cast at 
a 28.000-Ib. melt 
Both molds were placed in open pits 


columbiads. one cast 
the same time from 


The pit containing the solid casting was 


left open. 





In hollow casting a core was formed 
y 





METAL 


*Did not burst 
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on a tube of cast iron closed at one 





end, Water was brought by an inner pipe to 
the bottom of this tube and was discharged 
from the top. The water flowed at the rate of 
2% cu.ft. per min. The core was removed 25 
hr. after the casting was poured, but water was 
allowed to flow through the cavity for 40 hr. 
longer. Furthermore, directly after casting, a 
fire was started in the bottom of the pit, the 
pit was covered and the outside of the flask 
was kept very nearly at a red heat. By this 
means of controlling cooling rate, the casting 
solidified first at the bore and last at the out- 
side. Test specimens taken from both these 
guns were very similar in specific gravity and 
in strength, averaging 7.288 and 37,800 psi 
respectively. 

Rodman himself, the Navy Bureau of Ord- 
nance in 1872 and the Ordnance Corps in 1880 
further described this method of making guns 


~ 


Cast Iron Cannon 


cast iron rifled mortar was manufactured, but 
burst on the 20th round in test firing 

Use of steel for large guns was seriously con 
sidered as early as 1S62 


although American 


facilities for producing large steel forgings 
were inadequate. American and European ex 
indicated that wrought iron 
tubes lacked reliability and that steel tubes 


would probably be satisfactory 


periments had 


Since the unit 
cost of cast iron was relatively low and since 
there was a large supply of smooth-bore cast 
iron weapons on hand PHL h ( xperimental work 
went into converting these cast iron guns into 
rifles. A 10-in. smooth-bore gun, for example, 


could be lined with a coiled and welded 


wrought iron tube, muzzle inserted, and thus 


converted into an S-in. rifled muzzle-loading 











Fig. 4 — The Parrott 8-Inch Rifle* 


Rifled Guns — Stimulated by the Civil Wan 
development of heavy artillery became very 
rapid. The use of rifling was extended, and 
the muzzle energy of the weapons increased. 


It soon became evident that 


large, simple 
rifled weapons made of cast Won were not 
sufficiently reliable 

The first extensive system of rifled guns in 
Such 
guns were used extensively during the Civil 


War, and the U.S. Navy also adopted them 


They ranged in size from 10 to 300 pounders 


the U.S. Army was designed by Parrott 


3 to 10-in. calibers). The S-in. weapon is shown 


in Fig. 4. The Parrott weapons were made of 
cast iron reinforced with wrought iron bands 
The latter were prepared from bars coiled and 
welded together in the form of a hollow eylin 
der which was afterwards finish-machined and 
shrunk in place 

The smaller-caliber weapons performed sat 
isfactorily but the larger weapons were not zeli- 
able, and many failures occurred in battle 
After a 12-in. rile burst on the 27th round when 
test-fired in 1871, the Ordnance Corps recom 


mended that no cast iron rifles be made for 











gun. The gun was found to be reliable and the 
defects 
developed in the coiled and welded, wrought 


COHNVCTSION Was CCODOTIM al Howe vel 
iron tubes, and this led to the deve lopune nt of 
the breech-inserted liner for muzzle-loading 
guns. Eventually, it was found that a= steel 
liner of American manufacture could be made 
at lower cost than the wrought iron liner 

March 20, ISSS is considered to be the end 
of the cast iron period. On that date 


been assured that a domestic 


having 
supply of the 
very large steel forgings needed in gun manu 
facture would soon by available the ( hief ol 
Ordnance wrote It is the firm conviction 
that the true policy now to pursue is in the 
manufacture of all steel guns.” The vears from 
1862 to ISSS could be considered as the transi 
tion period from cast iron to steel 

Cast iron continued in use for aun carriages 
At first the Ordnance ¢ orps would 
use for this purpose “air furnace gun iron only 
but in 1893 cupola iron was accepted rs] 


however 


(Sources of information listed on p. 152 


*higure land 3 and Table | are from Phe Ordnance 





Manual 2nd Edition 
1SOO. Fieures 2 
In that vear a 12-in by A. I 


Cideon & Co Wa hington 1). 
ind 1 inf taken from Ordnance ind Armor’ 
Holley, D. Van Nostrand Co.. New York, 1865 


service. Nevertheless experiments were con 


tinued until about 1SS89 
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American H-Bomb Tests* 


N JANUARY, 
Atomic 
necessary 


1950, the President directed the 
Energy Commission to undertake the 
steps to see if this weapon—variously 
called the hydrogen bomb, the fusion bomb, and 
the thermonuclear bomb—could in fact be made 
The feasibility of the fusion reaction was demon 
strated and a prototype was tested at Eniwetok 
in November, 1952 

This test produced the largest man-made explo- 
sion ever witnessed to that date, and from that 
point we moved into refinement of design and other 
development. In August of last year the Russians 
also tested a weapon or device of a yield well beyond 
the range of regular fission weapons and which 
derived a part of its force from the fusion of light 
elements. There is good reason to believe that they 
had begun work on this weapon substantially before 
we did 

The present series of tests has been long in the 
planning. Early this January, men and supplies 
began to move out to the proving grounds for 


*Verbatim extracts from statement by 
chairman, Atomic Energy 


Lewis L. Strauss, 


Commission, March 31, 1954 


this series. The first shot took place on its sched 
uled date of March 1, and the second on March 26 
Both No test is made without a 
definite purpose and a careful determination that 
it is directed toward a result of major importance 
to our military strength and readiness. The results 
which the scientists at Los Alamos and Livermore 
had hoped to obtain from these two tests were 
fully realized, and enormous potential has been 
added to our military pesture by what we have 
been able to learn. 

The first shot has been variously described as 
“devastating”, “out of control’, with other 
exaggerated and mistaken’ characterizations. | 
would not wish to minimize it 


were successful. 


and 


It was a very large 
blast but at no time was the testing out of control 
The misapprehension seems to have arisen due to 
two facts. First, that the yield was about double 
that of the calculated estimate—a margin of error 
not incompatible with a totally new weapon. (The 
range of guesses on the first A-bomb covered a rela 
tively far wider spectrum.) Second, because of the 
results of the “fall-out” 
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In Two Minutes the Cloud Was Five Miles High This 
is one of a sequence taken during “Operation Ivy’, 
November 1952, from an airplane flying at 12,000 ft 
(above a cloud cover) and 50 miles distant. This 
thermonuclear or “hydrogen” detonation —to quote 
the official caption — caused the test island Elugelab 
to disappear completely. (Credit: U. S. Air Force 


When a large explosion occurs on or within a 
certain distance of the ground, an amount of earth 
or water or whatever is beneath the center of the 
explosion is sucked up into the air. The heavy 
particles fall out quickly. The lighter ones are 
borne away in the direction of the wind until they 
too settle out. If the explosion is a nuclear one, 
many of these particles are radioactive, as are the 
vaporized parts of the weapon itself 

For this reason the Atomic Energy Commission 
has conducted the tests of its larger weapons away 
from the mainland so that the fall-out would occur 
in the ocean where it would be quickly dissipated 
both by dilution and by the rapid decay of most 
of the radioactivity which is of short duration. The 
Marshall Islands were selected for the site of the 
first large-scale tests. During the months of Febru 
ary, March, and April they are usually favored 
by winds which would blow away from any 
inhabited atolls 

The two atolls of Bikini and Eniwetok were 
chosen as the base for these operations. Each of 
these atolls is a large necklace of coral reef sur- 
rounding a lagoon two to three hundreds of square 
miles in area, and at various points on the reef 
(like beads on a string) appear a multitude of 
little islands, some a few score acres in extent, 
others no more than sandspits. It is these small, 
uninhabited, treeless sand bars which are used for 
the experiments. As a matter of fact, the task force 
dredged up enough sand and coral to build one 
of these so-called islands to have it where it was 
wanted most advantageously for shot Number One 
The impression that an entire atoll or even large 
islands have been destroyed in these tests is errone 
ous. It would be more accurate to say a large 
sandspit or reel 

Before the shot takes place, there is a careful 
survey of the winds at all elevations up to many 
thousands of feet. The weather forecast is neces 
sarily long-range because a warning area must be 
searched for shipping, and the search—-which is 
carried out both visually and by radar in P2V 
Navy planes —requires a day or more to complete 
A “warning area” {is established. It] is an area 
surrounding the proving grounds within which it 
is determined that a hazard to shipping or aviation 
will exist F 

For the day of shot Number One, the meteorol 
ogists had predicted a wind condition which should 
have carried the fall-out to the north of the group 
of small atolls lying to the east of Bikini. The 
survey aircraft carefully searched the area and 


reported no shipping. The shot was fired. The wind 
failed to follow the predictions but shifted south of 
that line and the little islands of Rongelap, Ronge 
rik and Uterik were in the path of the fall-out. A 
Japanese fishing trawler, the Fortunate Dragon 
appears to have been missed by the search but it 
must have been well within the danger area. The 
23 crew members on the ship, 28 American person 
nel manning weather stations on the little islands, 
and the 236 natives on these islands were there 
fore within the area of the fall-out 

The task force commander promptly evacuated 
all the people from these islands and placed them 
under continuous and competent medical supe 
vision. Our weather personnel could be returned 
to duty but are still being kept on Kwajalein for 
the benefit of further observation. None of the 
28 weather personnel have burns. The 236 natives 
ilso appeared to me to be well and happy 

Poday, a full month after the event, the medical 
staff on Kwajalein have advised us that they antici 
pate no illness 

rhe situation with respect to the 23 Japanese 
fishermen is less certain due to the fact that our 
people have not yet been permitted by the Japanese 
authorities to make a proper clinical examination 
It is interesting to note, however, that the reports 
which have recently come through to us indicate 
that the blood count of these men is comparable 
to that of our weather station personnel, Skin lesions 
observed are thought to be due to the chemical 
activity of the converted material in the coral rather 
than to radioactivity, since these lesions are said 
to be already healing. The men are under continual 
observation by Japanese physicians 

The only contaminated fish discovered were those 
in the open hold of the Japanese trawler. Com 
missioner Crawford of the United States Food and 
Drug Administration has advised u Our inspec 
tors found no instance of radioactivity in any ship 
ments of fish from Pacific waters. Inspections were 
undertaken as a purely precautionary measure 
Phere is no occasion here for public apprehension 
about this type of contamination 

With respect to the apprehension that fall-out 
radioactivity would move toward Japan on the 
Japanese current, | can state that any radioactivity 
falling into the test area would become harmless 
within a few miles after being picked up by these 
currents which move slowly (less than one mile 
per hour) and would be completely undetectable 
within 50 miles or less 

\fter every test we have had (and after the 
Russian tests as well) there is a small increase in 
natural “background” radiation in some localities 
within the continental United States, but, currently 
it is less than that observed after some of the 
previous continental and overseas tests, and far 
below the levels which could be harmful in any 
way to human beings, animals or crops. It will 
decrease rapidly after the tests until the radiation 
level has returned approximately to the normal 
background 
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Light Metallurgy 


The Cry of Tin 


By K.P. LISTER 


WW" NA SHEET of tin is bent. it emits a kind 
of crackling noise ( of 


known as. the ry 
Tin. So people say All metallurgists 


because thes 


anvway 
believe it) firmly have read it 
somewhere, in their early youth. You would 
have to go a long day's march in all directions 
to find 


his hand on his heart and declare before at 


a metallurgist who could actually lay 


notary public that he had himself, in’ person 
bent a sheet of tin and heard it emit a crackling 
noise, known (as [ believe | said before) as 
the Cry of Tin. Never mind; this is the age of 
faith, and I, for one, believe in this notorious 
truth as firmly as any metallurgist. 

It is no wonder that tin emits such a cry. It 
is a much-maligned metal, accustomed to 
obloquy and vilification of all sorts. It is com- 
monly 


regarded by the less well-informed 


members of the public — that is, by the public 

as a kind of degraded weakling among metals 
and this despite the fact that the price of tin 
in Singapore runs these days at around about 
$300 a pic ul. Most of us are so stunned by this 
figure that we do not even have the strength 
to find out what a picul is. 

Tin is, in fact, a noble metal. Modern man 
could not very well get along without it, and 
the ancients found it absolutely essential. Be 
fore they started fooling around with iron 
(which landed them in many of the troubles 
which persist to the present day) they had to 
make do with bronze. As a material for poking 
into people or bashing their heads in, or even 
for shaving, bronze falls short of the ideal, but 
it was a great deal better than the bits of flint 
they had had to use previously. As a result 
they thought pretty 2000 


vears or so ago. Of tin, as the component of 


highly of bronze 
bronze most difficult to come by, they thought 
even more highly, They were determined to go 
a long way to get it; and as the main users of 
tin in those days were situated round the 
Mediterranean, and the only available supplies 
were in Cornwall, it was well that their de 
termination ran so high. 
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Getting from the Mediterranean to Cornwall 
Was a bigu ! proble in then than it appears How 
but the Phoenicians used to make the journey 
regularly. The wild savages of Cornwall would 
hack and hew the stuff out of the ground, and 
the Phoenicians would come along and swap 
cloth and beads and similar desirable drvgoods 
for it. Then they would take the tin back to 
Carthage and make it into bronze to knock the 
Romans about with. So the export-import trade 
was born, and it flourishes still 

We do not know very clearly whether the 
Cornish people smelted the tin on the spot, o1 
whether they exported the ore and the Phoeni 
cians smelted it when they got back home 
Certainly some tin was smelted in Cornwall 
at an early time, because you can see the piles 
of slag and such Iving about, distinctly pre 
historic in shape; but they have been smelting 
tin in Cornwall for such a long time and lea, 
ing so much waste material here and there that 
it is rather difficult to assess just how long ago 
they started. It may have been in Roman times 
the Romans were much too knowledgeable to 
cart a lot of tin ore back to Rome when they 
could smelt it—or have it smelted for them 
on the spot, and decrease the pavload It was 
through such superior wisdom that they suc 
ceeded in smiting the Carthaginians 

The stock of tin, speaking figuratively, stayed 
high throughout the Middle Ages. There was 
still a lot of use for bronze, in spite of the fact 
that iron was so widely adopted (mostly for 
rather unpleasant purposes ) and the alchemists 
found tin so useful that they regarded it as 
coming under the particular protection of the 
planet Jupiter The glory of tin in their eves was 
that they could combine it with sulphur to 


like gold 


make something that looked) very 





thev called it aurum mosaicum. It they wanted 


to foozle a client into believing that they could 
turn out gold trom common materials, and 
could keep the client's hands off the supposed 
gold long cnough to substitute a bit of real 
gold for a sample they would stew upa lot of 
tin and sulphur and display the resultant mass 
on which the client entered into a long-term 
contract. All was well till the dav of discovery 
that it was really aurum mosaicum, by which 
time the alchemist, if he had kept his wits about 
him, would have fled to Byzantium. 

From these promising beginnings, high in 
the public esteem, tin has fallen heavily, and 


we may well ask ourselves why. The answer 


lies primarily in tin-plate. Iron was found to 
corrode in so many otherwise useful situations 
that someone hit on the ingenious idea, back 
at the beginning of the Industrial Revolution, 
of coating it with tin. Tin-plate was not the per 
fect answer to all the problems, but it served 
and still serves, very well, in the right place 

drawbacks, 
which is that if there is a hole in the tin, the 


Tin-plate has certain among 
iron underneath tends to rust more quickly than 
if the tin were not there, because of those 
famous electrochemical properties that we all 
know about. But the major drawback of tin- 
plate in the public eve was that it is a disylable 
and the public prefers monosyllables. They 
started, therefore, at an early date, referring to 
the tin-plate simply as tin, and in the public eve 
tin was, and remains today, the exact equiva 
lent of tin-plate 
The result was that all the sins of tin-plate 

which are, by and large, the sins of iron—got 


wished onto the tin. There is no greater glory 


of the industrial age than the 
or as some in England quaintly say 
From about the middle of the 19th 
food pac ked portably into 


traveled all over the world: the food was eaten 


early or late 
tin can 

the “tin”. 
Century cans 
sometimes where the tin can of white man had 
never been opened before, and the can was 
thrown away. Where it was thrown away it 
rusted; that is, the iron underneath the tin 
rusted through holes and edges. In cities tin 
so that 
every citizen could see huge piles of them, all 
rusting 


cans were thrown away in thousands 


Having already dropped the “plate” 
from his tin-plate, the citizen referred to these 
piles of rusting iron, mingled with a little un 
corroded metallic tin, as piles of rusty tin 

\ well-organized advertising campaign might 
have stopped all this at an early stage, and 
enlightened the citizen on the pure and rustless 
nature of tin, but advertising campaigns and 
publicity drives were then in their infaney, and 
by the time they grew up it was too late to 
save tins reputation 

It is true that there is one black spot on the 
character of tin, and this is the affliction known, 
black spot ; 


founders and 


ustly enough, as This does not 
| 
trouble others, but it 


causes much woe and tribulation among those 


bronze 


whose business it is to make tinned objects 
which must not only resist corrosion but must 
also look as if they do. Some research workers 
differ, but T have always suspected this phenom 
enon to be a purely subjective one perhaps 
the only one known in the world of metals, It 
is the reaction of tin to being maligned and 
misrepresented, Having no head to bow in 
shame, it does the next best thing and covers 
itself over with black spots 

We may hope to cure this affliction, and thus 
ward ofl 


Panhy 


miseries from our brethren 


laboring among. the tinneries and 


CANMETICS 
washboileries, by taking every opportunity we 
can of boosting tin. We only need to draw at- 
tention loudly to its virtues, when we are 
moving among the general public to correct 


people's misconceptions, gently but — per 


suasively, when they refer to tin in a mocking 
or discourteous manner. The Cry of Tin should 
be enough to move any metallurgist’s heart 
If it is not, the thought of that $300 per picul 
should do the trick. Let us plead with the ven 
eral public, wherever we happen to meet them 
to look on this long-suffering metal with a 
kindlier eve. We shall not be alone in our cam 


paign; after all, those who sell piculs of the 


stuff in Singapore are doing their best to per- 
suade us that it is a precious metal already. @ 
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An Accumulator Ram 


- « 


IS In. Diameter, 24 Ft. Long, Is Loaded Into the 






Flame hardening equipment and control panel are at the extreme right 


end, which will he down in a pit when the machine is tilted into vertical position 


National Forge & Ordnance Co., Irvine, Pa. 


YUCCESSFUL FLAME hardening, like all othe: 
S heat treating processes, requires careful and 
proper preliminaries, as well as finishing or 
post-treatments. A well-developed routine of 
this sort, individually designed for the size and 
service of the finished part, is given all flame 
Control of the 


entire gamut of operations, of which the flame 


hardening work at our plant 


hardening process is only one, resides in ou 
own plant, starting with the selection of the 
steel and its manufacture, and ending with the 
finished product ready for the customer 
National Forge & Ordnance Co. produces its 
own steel by the basic electric process. The 
proper analysis for any specific application is 
selected, melted and refined, forged, heat 
treated as required, machined to shape, ground 
for flame hardening, flame hardened and tem 
pered, and finish ground to size for shipment 
to customer. Before and after each major op 
cration from the ingot onward, the steel is sub 
jected to the propel heat treatment to produce 
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By STEPHEN SMITH, Manager, Flame Hardening Division 






as uniform a metallographic structure as pos 
sible, free of internal stresses, to eliminate dis- 
tortion in any manufacturing operation or in 
its subsequent service 

After some years in production we can say 
that, under proper control, all hardenable steels 
can be flame hardened to specified depths in 
a uniform manner — it being understood that 
our operations are primarily for surface harden 
ing heavy sections, not through hardening. 

Flame hardening is done in a machine spe 
cially designed for the range and type of work 
we produce. It hardens externally various cylin 
drical surfaces, solid or hollow, straight tapered 
or stepped, smooth or corrugated, ranging in 
size from 2 to 24 in. in diameter 
20 ft. long. 


Figures 1 and 2 show the machine in loading 


end up to 


and operating positions. It is similar to a large 
lathe, consisting of a bed, headstock, tailstock 
and a movable carriage on which a platform 


the oxv-acetvlene torches, the quenching ring, 


and all control apparatus are mounted 
The 


trunnions 


machine pivots about horizontal 


(near the motor 
Fig. 1) 


tilted to a vertical position for operation 


at midlength 


in right foreground of and is 
by two hydraulic evlinders shown under 
the bed at left of (Fig. | Vie 
machine is in the horizontal position tor 
After the 
headstock and 


the machine is raised to 
>) 


centel 


loading by ith overhead crane 
work is secured between 
tailstock centers 
vertical operating position ( Fig 

The heating equipment is mounted on 
the carriage platform and is held up to 
clear the surface of the workpiece in such 
a way that each can be adjusted into any 
desired arrangement. The operator rides 
on this carriage platform which also con 
tains a panel board on which all controls 
are mounted. These include oxygen and 


acetylene regulators pressure gages 
the 
ment of the carriage upward and down- 
the rotation of the work 
piece and the speed and pressure of the 


All these 


within easy reach of the operator; he can 


as 
valves, electrical controls for move 


ward, and for 


quenching fluid controls are 
quickly make any adjustments which may bh 
required during processing 

A quench ring, completely encircling the 
work and of the proper size for the piece being 
hardened, is mounted at the correct distance 


below the oxy-acetylene burners. This ring can 


also be placed at any desired distance below 


the heaters. The surface of the piece is there 
fore progressively heated and quenched while 
the platform moves steadily upward. The piece 
can be hardened from end to end or to any 
desired distance in one continuous operation 
(The work is revolving at all times.) Inter 
mittent areas can also be flame hardened 

A band of heat of predetermined width 
depth and of proper temperature is produced 


the work. This 


heat-band is advanced progressively and uni 
] id 


around the circumference of 
formly upward and is followed by the encir 
cling quenching stream. Thus the surface is 
progressively heated and quenched, and the 
result is a uniformly hardened surface from 
the starting point to the finishing point 

Ali work is carefully planned to produce the 


the The 


inalysis is selected to produce the surface hard 


results desired by customer steel’s 


ness desired. Since carbon is the element which 
governs the maximum attainable hardness, plain 
carbon steels will meet most hardness require 
However, when con 


ments at the very surface 


/ iv 2 \ Roll fora Shiu et Vill Be ng Flame 
Hardee ned Roll l ] fin lon , 
of necks for he aring also hardened 


diameter, 90 in 


exw lusinve 


other than hardness 
factors, such as strength or unusual depth ol 
Stand 
modified to meet 
specific remarked at 
the National Forge & Ordnance Co 


its own melt shop 


siderations are primar 
harden d 7ONIC alloy stee ls Way be tise dl 
ard steel analyses may also be 
requireme nts, simce as 
outset has 
steels are used 


We 


freedom 


Ib ru 
Hie Cranes 


for all 
this is ¢ 


flame 


hardened pieces believe ssential 


from surbace 


ilso 


Thorough 


to guarantee cracking 


Coarse grained stee] wine 


ib oje ct to exces 
heat 
treatment, and correct final te mpermg are neces 
Tha 
normalized or otherwise heat treated for spec ific 
before flame 


tempered after the operation to relieve exces 


sive distortion preliminary 


ary for success steel forging is carefully 


core properties hardening and is 


ive surface stresses 
check has 


measuring each part to be flame hardened fos 


\ Continuous 1 ct obtained by 


runout before and after flame hardening. | ndes 


controlled heat treating pi wctice little on 


very 


no runout will result from surface hardening 


Prior surface preparation also contributes to 
results. All 


hardened at ou plant is ground 


uniformity of flarne 


work to hy 
This insures 


a uniform surface condition, resulting in a uni 
form quench and uniform surface hardness 


sott 


no 


trace of 


pot 
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Flame Hardening of Forgings 


Surface Hardness — Practically the maximum 
possible surface hardness is obtained after flame 
hardening. For most applications where hard 
ness is the primary consideration, a steel of the 
proper carbon content is selected. The piece is 
then tempered — perhaps “stress-relieved” — is 
generally at 400° F 


low reheat is primarily to relieve excessive sur- 


a better term since the 
face stresses and thus produce a hardened sur 
face free from any tendency to check and crack 
throughout its service life 

If a hardness somewhat lower than maximum 
is desired on steel of a specific analysis, the 
piece is tempered at a somewhat higher tem 
perature properly selected. When hardness is 
the only consideration, a steel of correct carbon 
content is used to produce the surface hardness 
desired. Surface hardness of the work is meas 
ured at a great many places before and after 
flame hardening. Finally the piece is “Magna 
fluxed” to insure a finished product) tree of 
surface detects 

Depth of hardness usually depends on service 
life. It is wasteful to specify a greater pen 
tration than required, if hardness is the primary 
consideration for wear resistance, then there is 
no need for deep hardening when a shallow 
case Will suffice 
able after it is worn down 0.010 to 0.015. in 
there is no advantage in hardening deeper than 
1/32 to 1/16 in 


had by slower traverse of the flame — that is 


If a part is no longer service 


(Greater depth ordinarily is 


deep hardening uses more oxvgen and acetylene 
and is proportionately costly However, if a 
part can be used after it has worn 1/16 in. or 
more, then deep hardening is warranted be 
cause the service life of the part is corre spond 
ingly prolonged 


Another 


uniform surface harchne SS tb Ot CCpurp rn nt a 


Quenching factor in producing 
to spray quench at constant pressure and tem 


perature. As remarked above, an annulku pipe 


surrounds the work and follows the heating 
flames ata predetermined distance. A quench 
ing liquid at constant pressure and temperature 
is pumped through a number of small openings 
in this ring onto the heated surtace as it re 
volves. The quench emerges as a circumferen 
tial spray and progressively quenches a narrow 
band of heated surface as the work revolves 
As only a small area is being quenched with 
constantly fresh liquid, uniformity of quench 
is assured. Uniform heating and spray-quench 
ing of proper volume produces a flame hard 


ened surface free of soft spots in fact. soft 
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spots are unknown when such uniform condi 
tions prevail 

\ quenching ring of proper pipe size and 
diameter is selected for the piece to be hard 
ened, and the pressure Is adjusted to give the 
ce sired volume of quench to produce super 
critical quenching rates 

Quench solution is also kept at a constant 
temperature by pumping through a heat es 
changer before it enters the quench ring. It 
while the 


heaviest mass of metal is being flame hardened 


does not vary more than 2 to 4° F 


The solution drains into a pit from which it is 
pumped to a large storage tank on the floor 
level, where it is ready for recirculation 

The so-called mass effect is no problem in 
either 
heating or quenching standpoint, as only a 
band of 


Cee hed at anv moment 


progress! ( fliarnne hardening from i 


harrow surface skin is heated and 
The amount of heat 
necessary to bring this small volume of steel on 
a piece of any diameter up to 24 in. and on any 
mass above the critical temperature is caleu 
lated in advance. This rate of heating to a 
spec ific ce pth is about the Same for any diam 
eter and is determined by the depth of hardness 


that is desired 


RESULTS, ADVANTAGES 


\ normal heat treated structure is produced 
on all types of steels flame hardened under 
properly controlled operating conditions — that 
is to sav, no unusual microstructures are pro 
duced. A fine-grained martensite is formed on 
the surface ma laver whose thic kness dep nas 
on the depth heated above the critical and the 
peed of the (Quen h. (Some help is given the 


quenching fluid by the cold) internal body 
itself 
called 


ually blends into a “sorbitic” 


“self, quenching action”, it might be 
This fully martensitic structure grad 
structure of finest 
peartite formed at the lower cooling rate, and 
this in turn blends into the normalized structure 


We use this 


transition zone to measure the depth of heating 


of the core at the transition zone 

\s shown in Fig. 3, the depth of hardening 
depends upon the rate at which a properly 
proportioned oxy-acetylene flame and its fol 
lowing quench moved upward along the cylin 
drical piece. In the example shown, the maxi 
mum surface hardness is C-60, and this figure 
is reached at any speed of traverse — assuming 
of course, that the heat input is enough to con 
vert the surface to austenite. If the “transition 
zone” is regarded as the place where core hard 


ness is increased five points on the Rockwell 





hig ) 


Hardness Versus Depth Curves for Heavy 1050 


Steel Forging Hardened by Flames Traveling at Indicated 


Spe ‘ ds 


pearlit at transition zone are 


Viartensitic microstructure at surface 


and fine 


photographed at 200 














Depth,in 


C-scale, then the hardened depth for this 1050 
forging (core hardness C-18.5 depends on 


spe ed of traverse as follows 


TRAVERS! Derrin 


5.0 in. per min 0.12 in 
1.5 ONT 
3 ().22 
3 0.26 
| 0.32 


Insets show the fine martensite at and near 


the surface, and the transition from fine rec rys- 
tallized pearlite to normalized basic structure 
Steels of higher hardenability will have a 


correspondingly deeper transition zone, and also 
a deeper layer of maximum hardness. For 
example, a flame hardened 4135 forging has 
maximum surface hardness of C-55: its nor 
malized core was C-20. Depth of hardening 


as it varied with speed of traverse was 


TRAVERS! Derr vo C-54 lo ¢ 

fin. per min 0.07 in 0.16 in 

ie 0.24 0.40 

] 0.31 0.57 
Similar data for a flame hardened 6150 forg 

ing — maximum surface hardness of C-61, nor 


malized core hardness of C-22.5 — are: 


TRAVERS! Dervtru ro C60 To C-27.5 


0.06 in 0.20 in 
0.15 0.28 
0.2] 0.45 
0.28 0.59 


fin. per min 


The advantages of flame hardening may be 
listed as follows 

1. A wide selection of steels may be used 

2. Any degree of surface hardness may be 
produced up to the capacity of the steels anal 
ysis without affecting the core properties 

3. A wide range of depth of hardness may 
be obtained, the ce pth being readily controlled 

1. Gradual transition of surface hardness and 
structure to base structure 

5. Uniform surface hardness; no soft) spots 

6 Surtace hardin SS readily reproduced on 
any production basis 
7. Selective surface hardening of areas where 
desired; heating of the whole mass is eliminated 

S. Tapered surfaces are as readily handled 
as Straight surfaces 

9. No surface impregnation with carbon or 
nitrogen required 

10. No surface seale; flame hardened parts 
may be used immediately if so desired 

The advantages of fame hardening are so 
numerous that disadvantages are not readily 
apparent. Misapplication of the process, use 
of proper steel and lack of definite control 
are responsible for previous disappointments 

The scope of flame hardening is very wide 
indeed especially in the surface hardening of 
large, heavy objects such as steel mill and paper 
rolls of all kinds, hydraulic rams and press col 


umns, piston rods plungers shafting +] 
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ine of Salt Baths 
O-Mm. Gun Reco’ 


By GLENN F. HYDE, Supervising Metallurgist 
Metal Products Division, Koppers Co., Inc., Baltimore, Md. 


$ WITH ALL new designs, the manufacture of diameter, 32 in. high with a 0.40-in. wall. (The 
A the recoil mechanism for the 90-mm. gun sleeve is shown in Fig. 2.) The piston presented 
for the Army's. new Patton 48 Tank presented a particularly difficult problem with regard to 
some tricky problems. Among these was the heat treatment because the design featured two 
heat treatment of three of the large parts — the concentric cylinders at one end, so arranged 
cradle, the piston and the sleeve — all of which that the surfaces between them could re 
are built up from centrifugal castings of 4130 ceive no further machining following heat 
steel (1% Cr, 0.20% Mo, 0.50% Mn). treatment; furthermore, any heat treating scale 

The cradle shown in Fig. 3 is a 454-lb. welded or machine chips between these cylinders must 
assembly, the main body of which is a tube be removed by expensive pickling and cleaning 
approximately 20 in. in diameter, 31 in. high At the beginning of production all pieces 
with a l-in. wall. The piston and the sleeve are were oil quenched from pit-type atmosphere 
both tubular and are approximately 15 in. in furnaces. Although this was moderately suc- 
cesstul it was evident that the process 
possessed certain inherent — difficulties 


Table I Comparison of Typical Mechanical Properties ; , ; : 
namely, excessive distortion (which neces- 





Ou Quencuep — Sart Qurencnep sitated complicated and expensive fixtur- 
Number d H-2-| 


: ing) and the production of a certain — even 
Hardness (quenched 6 6 | C-36.1 Ib if minor — amount of surface oxide prob 
tempered ('-28 ( % ('-28 ('-28 


> > yr » > CPC e 
lensile strength 110.800 11 t.O00 LOG BOO 110.200 ably created during transfer of the ee 


Yield (0.1% offset 86,000 86.000 88.000 88,000 from furnace to quench. Subsequent. pick 


Llongation 9 18 19.5 19.5 ling was an expensive and time-consuming 
Reduction of are. 37.65 04 S83 90) operation, and sometimes even left rem 
lvod impact lO] 114 








nants of scale which could not be toler 





Table Il — Operations for Pistons, Sleeves and Cradles 





NAME oF STATION Powrr NORMAI Q)ursips SALI IMI 


(OPERATION hig. | RATING Le MPERATURE DIMENSIONS CAPACITY STON CRADILI 


Preheat 2 and 3 Csas fired (+ About 600° I 24x 48 in 15 min 1D min 
\ustenitize band 5 200 kw 1650 oo S400 Ih. ce 22. 1 
Isothermal quench 6 120 100 60 ] 20.000 

\ir quench and 8 15-hp. fan Down to 100 24 

Measure hardness Gand 10 

ll and 12 100 kw 900 y 

13 and 14 100 1100 »x 108 

Vir quen h 15 and lb -hp. fan Down to 250 24 Ta) 

Measure hardness | 17 and 18 

Wash 19 Down to 70 Wx 42 

Rinse 20 s fires / 200) 13x 42 


Lempert 





otal time for heat treatment (min 








a Also lou sleeves 200 cult per hi ‘ Sodium and potassium 


chlorides; other salts are sodium and potassium nitrates / scu.ft. per hi 
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ated in recessed areas receiving no further ma 
chining. A third problem was to climinate any 
cracking of small lands which connected 
elongated louver holes at one end of the piston. 

This was eventually overcome by filling the 
louver holes with an air hardening cement just 
prior to heat treatment. ) 

At the beginning of this contract all of ow 
firm's heat treating facilities were badly over 
taxed, so Koppers decided to purchase addi- 
tional equipment and build a new department 

Salt baths were given early consideration 
although many other types of heat treating 
equipment were also thoroughly investigated. 
Among the latter were various types of con 
ventional hardening and tempering furnaces 
involving atmosphere control and oil quench 
ing devices. Most of these processes however, 
presented the same problems that were already 
causing troubles in production and in achieving 
the specified quality. 

In our preliminary studies, prior to designing 
the new department, a series of tests was made 
at the Ajax Electric Co.’s laboratory in Phila 
delphia to see if quenching in a salt bath would 
develop comparable physical properties to oil 
quenching These tests were made on S.A.E. 
1130 steel plates, 12x 8x1 in., split longitud 
inally so one part could be quenched in salt and 
its brother quenched in oil. Thus we were 
reasonably certain that plates of the same 
hardenability were used for each treatment. 
One half of each plate was quenched from the 
austenitizing furnace at 1650° F. into a circu 
lating jet of oil at 150° F., while the other half 
was quenched into circulating nitrate salt at 
100" F.. held fo: 10 min. and then cooled to 
room temperature in an air stream from a fan. 

Sixteen plates were tested in this manner. 
All were tempered 1 hr. at 1000° F. before test 
pieces were cut. All of them showed that the 
salt quench developed mechanical properties 
equal to or superior to those produced by the 
oil quench. Table I shows typical examples 

Salt quenching to 400° F. is not a_ true 
marquenching operation on 1130 steel because 
this temperature is below the M, point. How 
ever, since martensite progressively forms as 
the temperature of a piece of steel is lowered 
below the M, point, we refer to it as a “modified 
marquenching treatment”. 

Oil Versus Salt — Subsequent tests were 
made on two groups of pistons (fully welded 
assemblies). One group was quenched from 
1650° F. into 150° F. circulating oil from 
atmosphere pit-type furnaces and tempered in 
open air pit-type furnaces. The second group 


was quenched into 400° F. circulating salt from 
the austenitizing salt bath at 1650° F. and 
tempered in a salt pot. As-quenched hardnesses 
and measurements of eccentricity in the fully 
heat treated condition (quenched and tem 
pered at 1000° F.) were taken on all pieces 


Results are as shown in the adjoining tables 


Distribution of Hardness Results 
HARDNESS Ou QUENCHED SALT QUENCHED 
Cc 


34 
35 
36 
-37 

iS 
Average C-28.5 C-31.5 
Standard deviation 2.64 243 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


It will be noted that the average hardness was 
higher and the standard deviation was lowe 
for the pieces which were salt quenched 
Furthermore, the eccentricity measured on the 
outside diameter of the quenched and tempered 
pistons showed an average of 0.035 in. for the 
oil quenched pieces as compared to 0.022 in 
for the salt quene hed preces; likewise the range 
and the standard deviation were lower in the 


salt quenched pieces 


Distribution of Eccentricity Measurements 
in O.OOL In. on Quen hed and Te rape red Pistons 
ECCENTRICITY On, Quencnep SALT QUENCHED 
10 
15 
) 


] 
) 


0 


59 

60 4 
Average 0.035 0.022 in 
Range 0.043 0.031 
Standard deviation 0.0126 0.010 


No heat treating scale was encountered on 
the pieces treated in the salt baths, but those 
which were oil quenched required pickling to 
remove existing scale 

With the completion of these tests the deci 
sion was made to use salt bath heat treatment 


on production for several reasons: (a) To 
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hig. 1 
Welded 


Plan of Salt Bath 
\ emblie of 





cle velop the maximum as-quene hed hardness in 
steel 


to keep distortion to a mini 


the shallow bardening medium-carbon 


S.A... 4130, (b 
mum by quenching into the upper part of the 
martensite transformation range c) to elimi 
nate cracking at thin and reduced sections and 
(d) to preserve the as-machined surface so 
that no pickling or cleaning would be necessary 

With the test work completed, construction 


Fig. 2— Salt Bath Line From Starting End 
The operator, behind the screen, is transferring 
a sleeve from position No. 3 (Fig. 1) in the pre 

heating furnace to position No. 4 in the hard 
ening furnace. The 


sleeve spe nded on the 


hoist in the foreground is in position No. 1 
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of a new building was started by Koppers for 
the Metal Products Division. The \jax Electric 
Co. of Philad Iphia furnished the 


heat treating equipment 


necessary 


Figure | shows the layout. Furnaces are 
assembled Wi a straight line sO pieces Cali be 
transferred from one position to the other by a 
motorized trolley On <a overhead monorail 
S4 ft. long over-all. The equipment listed in the 
order used, with power ratings and salt capac 
ities, is shown in Table Il, along with the 
time cevcle employe d for each of the three parts 


in each unit. A total of 60 pieces 20 each of 


Fig. 3 4 Cradle Just Having Been Extracted 
From the Hardening Furnace Is in the Process 
of Being Transferred to the Quen h. Note 
that a cradle still remains in the hardening 
furnace which will subsequently be 
fe rred from No. 4 to No 


trans 
> position (Fig. | 





™ 


o » 

































Salety Shield 


pistons sleeves and cradles can be processed in 
a period of 17 hr. Pistons or sleeves are treated 
first. followed by cradles 

The air quench stations are operated by 
suction blowers designed to move 10,000 cu. ft 
per min. of air through each unit. The air 


quenches are used to develop fully as-quenched 


hardnesses and to accelerate the sequential 


movement of pieces through the line. The 
exhaust hood for the hardening furnace is con 


nected into the duet-work of the first air 


quench — hence it has a larger fan and motor 
Draft is controlled with dampers 

Dh spaces to the left of the two air quenches 
are hardness testing stations (No. 9 and 10 


and No, 17 and 18 


ness measured after quenching and after tem 


Kach piece has its hard 


pering (see Fig. 4 

Fig. 4— The Operator Ils Measuring Hardness 
ofa ¢ ompli ti ly Heat Treated Piston. Just 
hehind him is air quench No. 2 (positions No 
15 and 16). To his left is the rinse tank, cold 
and hot side positions No, 19 and 20 of Fig. 1 
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Figure 2 shows the salt bath line as viewed 
from the starting end. The operator is transfer 
ring a sleeve down the monorail. The sleeve 
suspended on the hoist in the foreground is 
awaiting placement into the preheating furnace 
Another is on the floor at the end of the 
monorail awaiting its turn. This picture also 
essentially a central 
pick-up post, bottom grid, and top yoke. The 


last mentioned is a detachable cast steel struc- 


shows the type of fixtures 


ture which suspends the pieces into the furnaces 
from parallel I-beams located above and on 
cither side of the furnaces. This fixture can 
handle sleeves, cradles or pistons. 

Figure 3 shows a cradle just as it is lifted 
from the hardening furnace and in process of 
being transferred to the quench furnace (from 
position No. 5 in Fig. 1 to position No. 6). Note 
the V shaped steel welded to the 


I-beam bearers, which accurately place the 


plates 


pieces in their correct positions. 

Figure 4 shows the heat treating line from 
the outgoing end. The operator in this picture 
is measuring the finished hardness of a piston. 
The piece will then be washed, rinsed and sent 
into the machine shop for finishing. 

Timing of the sequential movements was 
given special attention, to insure that each piece 
stay the required time in each unit and that the 
required number be processed per hour. 

“A.T.C, Stop-Cycle Dial Timers” are installed 
at both the hardening and the quenching fur- 


naces. The timer for the hardening furnace 
actuates a repeating type of bell which rings 
loudly and continues to ring until it is shut off 
by the operator when he transfers the piece 
into the quench. The timer for the quenching 
furnace is connected to a loud bull horn which 
operates in the same manner. To indicate to 
the operator that the timers have been reset 
pilot lights are wired into the system so they 
vlow Control 


buttons to open and close the furnace covers 


when the timer is operating 
are located alongside the timer stations so that 
all operations, including hooking into fixtures 
and transferring the fixtures, can be performed 
from behind a protecting shield 

These safety shields have been placed in 
front of all salt baths. They are 
of transite and are 


tabricated 
fitted with large safety 
glass windows so as to provide full visibility 
The shields are particularly important at the 
hardening furnaces, for the slightest trace of 
moisture on pieces or fixtures causes a violent 
reaction which generally spatters considerable 
hot salt in all directions. This preheating fur- 
nace should prevent this, but the safety shield 
also protects the operators from radiant heat 
from the furnaces, and provides protection 
should anything be dropped into one of the fur 
naces. Operators wear face masks and arm pro- 
tection whenever their duties take them on the 
furnace side of the safety shield, such as mak- 
ing salt additions or sludging furnaces. S 


Effect of Shot-Peening Variables 
and Residual Stresse 


unos in the use of shot-peening has been 
rapid in the past few years. Applications of 
this cold working method encompass such 
diverse fields as increasing the durability of 
components in fatigue, peen forming of air- 
craft wing panels, and controlling surface 
roughness for the prevention of galling. Despite 
steady growth of the process, much of the tech- 
nical data essential to proper engineering appli- 
cations have not been correlated. What has 
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been learned could well be more widely dis- 
seminated and digested. 

In an effort to shed some light on the relation- 
ship of variables in the shot-peening process 
to fatigue life and on the function of the result- 
ing residual stresses, a program of testing and 
analysis was initiated several years ago by the 
engineering mechanics department of the Re- 
search Laboratories Div., General Motors Corp. 
Results now are ready for evaluation. 





\ simple and relatively inexpensive specimen 
was selected in the form of a leaf spring The 
specimens were given various shot-peening 
treatments and fatigue tested in groups of four 
Although larger groups might have been more 
desirable for statistical reasons, out primary 
concern Was with major significant differences 
and SUC h differ nces were observable with the se 
groups. In all, well over 100 groups of springs 
were heat treated, cold worked and_ tested 
Many were analyzed for residual stresses by 
the dissection method. Influences of shot size 
shot velocity, exposure time and peening while 
under strain were reviewed and their inter- 


relationships examined 


The test piec es of spring stoc k were machined 
from hot rolled S.A.E. 5147 measuring 0.220 in 
thick and 14% in. wide, with a few being made 
of S.A.E. 5150. They were cut to 12-in. lengths 


numbered, straightened and shaped to approx 


imate width, then finish ground on flat surfaces 
and edges to 0.192x 14x 12 in. Lengthwise edges 
were rounded to 1/16-in. radius to reduce stress 
Next thev were heated free at 


for 25 min. in an atmosphere with 2 


concentration 
1600° F 
to 4% excess oxygen, placed in a fixture to pro 
14-in. radius 
and oil quenched individually in a fixture at 
110 to 120° F. Tempering was at 725 to 760° F 
for 70 min. to Rockwell C-48 


Specimens were checked for hardness and 


duce longitudinal curvature of 


thickness, also for curvature, with a dial gage 
reading to 0.001 in. After being cold worked 
they were subjected to residual stress analysis 
or to fatigue testing and residual stress analysis 

In pre-setting, the specimen was placed 
between two curved blocks and loaded to 5000 
lb. in a test machine, sufficient to press it com- 


plete lv to the contour of the block. Load was 
. if , 


By R. L. MATTSON 
and W. S. COLEMAN, JR. 


maintained for 30 sec, Form blocks were avail 


able for 


strain. Setting was always done in the direction 


various degrees ot pre-set) surface 
of the applied load during fatigue testing 

All the leaf spring specimens, except those 
included in the residual stress analysis groups 
were pre-set to a nominal 220,000 psi., or 10% 
over the test stress of 200,000 psi. For residual 
stress analvsis, some pieces had higher pre set 
and a few were given no pre-setting treatment 

Specimens were shot peened mm an experi 
mental universal air machine designed at the 
laboratories Five springs were clamped to a 
shatt-like fixture, which was then rotated and 
reciprocated beneath an air nozzle. The fixture 
also accommodated three standard Almen “( 
strips for CXPOSUTE and intensity data. Several 
sets of forms were available to clamp the 
springs in various states of surface tension for 
strain peening Commercial chilled iron shot 
Was used which had been screened accurately 
for size. The size distribution was better than 
that specified in present S.A.E. size standards 
Flow rates were controlled by various orifices 

The fatigue test used in these studies is 
basically a deflection tvpe in which the speci 
men is bent cyclically from nearly zero. stress 
to a pre determined curvature. The specimen is 
placed on two. stationary end supports and 
loaded by forcing a shoe of selected curvature 
down against its top surface. The shoe is 
fastened to an arm pivoted at one end and 
joined to a connecting rod and adjustable 
As the 
motor rotates, the shoe oscillates up and down 
Length of 
stroke is adjusted by varying the length of the 


eccentric, motor driven, on the other 


evclically loading the specimen 
connecting rod through a turnbuckle 

In these tests, the stroke and position were 
adjusted so that, at maximum deflection, the 
center 6-in portion of the spec men was in con 
tact with the shoe; also, the end of the return 
stroke just barely loaded the specimen. An 
automatic shutoff was provided by a micro 
switch which detected whether the spring was 
seated against the shoe Upon failure of the 
spring, the pressure on the shoe was released 
and the switch closed to stop the motor. A 
mechanical counter recorded the strokes or 
cycles. Loads were not measured, the basis for 
the test being a change in curvature of the 
spring. Thus, after the average curvature of 
the 6-in. test length of the unloaded specimen 


Engineering Mechanics Dept., 
Research Laboratories Div. 
General Motors Corp., Detroit 


*By permission this article is abridged from the full re 
port of a lengthy investigation, first presented informally 
before a committee of the Society of Automotive Engineers 
meeting in Hershey, Pa., October 1953 
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Fig. 1 


Summary of Fatigue Tests With S.A.E 


130, 660 and 230 Shot at Various Exposure 


Intervals 


on Unpeened and 


With Data for Comparable 
Sand-Blasted 


Results 
Spe cimens 


Was measured a 


shoe was selected so as to 
Cause a change in Curvature corresponding to 
a stress of 200,000 psi. at the surface 

\ summary of fatigue test results with three 
tvpes of shot is given in Fig. 1. As a basis for 
comparison, nonpeened springs have a fatigue 
lite of 4500 to 5900 eveles. This is shown in the 
plot. Sand-blasting gave appreciable improve 
fatigue life, but the eflect of 


time ol exposure an apparent 


ment in only 


mcreasing was 


mecrease m scatter Shot-peening further in- 


creases fatigue life, as the figure clearly shows 

Influence of exposure time is shown in Fig 
2. which includes two different heats of steel 
and three sizes of shot 


heights on the 


as well as measured are 
Almen “€ 


becomes evident that exposure times must reach 


standard strip. It 


a definite point before maximum fatigue dur 


ability is realized. Longer exposure is of no 


particular benefit. Some practical means for 
selecting this critical degree of coverage seem 
to be needed 


Shot 


rather it was taken to be related in some way 


velocity measured 


was not actually 
to an pr ssure, A comparison pressure Versus 
fatigue life for various shot sizes, was made. the 
exposure times being constant for each size 
from which it appears plausible that for each 
size of shot there is a minimum air pressure 
which will impart maximum fatigue life, and 
beyond that no gain is achieved. The amount 
of pressure needed is less for larger shot than 
for the smaller. Pressures from 25 to SO psi. on 
shot of size 230, peening time 15 min., will pro 
a fatigue life of 60,000 evecles on 


average of four specimens 


duce Mre 

Several froups ot specimens were peened 
under various amounts of surface strain, using 
various shot sizes and holding air pressure and 
During the 


specimens were held in a 


exposure constant for each size. 


peening 
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Al B Peening 
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fixture, bent to a predetermined curs 
ature to place the surface under 
tension stress. As Fig. 3 indicates, re 
markable increase in fatigue life was 
observed —something on the order of 
10 to 1 over specimens peened with no 
strain. Maximum fatigue life seems to 


be imparted if the specimens are 


Fig. 2— Influence of Exposure (Peening 
Time) on Fatigue Life of Test Pieces 
Peened With Different Sizes of Shot. At 
left are are height measurements on 
standard Almen “C” strips treated as 


+ 








: i oLoLo 
0.009 0.006 ,Q003 O 
Arc Height C Strip,in 
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5 10 20 


50 100 200 
Fatigue Life, /OOO Cycles 


shown. Samples A and B refer to speci 
mens made from steels of different heats 





strained to 0.0045 in per in during peen 


— 


ing with smaller sizes of shot, and to some 
what higher values for larger sizes. The vield 
pot corresponds to a strain ia the neighbor 


hood ot O.0069 in Pp rin 


RESIDLAL STRESS ANALYSIS 


All of the stress analysis specimens were of 


the beam type und were cut trom the test 


; | 
pieces by a thin parting wheel mounted in a ‘ fA++ +H 1 


| Fac h Point 1S) 
} Average of 44 
: Specimens 
stress analyzed, and if the location of — the ee ee 


— 
} / (i) ‘ ‘OO ie) M) if hOY 300 
fatigue origin was known, the sample for stress ‘ , )0 
Fatigue Life, /OOOCyc/es 


surface grinder. Some of the specimens which 


previously had been tatigue tested were also 











ualysis was cut from an adjacent location 

Otherwise, the specimen was taken from. the Fie. 3 — Effects of Strain Peenine on 

approximate center of the spring. Four cuts tigue Life With Different Sizes of Shot 

gave a parted piece 3 in. long, about 3/16 in creases Of a resin as 10 to 

wide and the full thickness of the spring. For mens peened with no str 

dissection, this piece was ground carefully on 

each side to reduce the width to 0.125 in. Very micro-contactor on the are height 

light cuts were made and the wheel was dressed used for these close readings 

freque nithy so as to avoid ove rheating the steel Procedure followe d on nearly all of the 

This precise schedule of metal removal may pecimens included a primary cut, by stress 

be referred to as “stress grinding”. vrinding, from the unpeened side for a total of 
\ctual dissection of the specimen to measure ipproximately 0.120 in. (leaving a metal thick 

the residual stress distribution consisted of ness of 0.070 in followed by a secondary cut 

carefully removing a series of lavers of metal by from the peened side in lavers only Q.OOL in 

stress grinding and measur 


ing the change in longitud Fig. 4 Stress Grinding” Layers From @ 3/16-In 


Wide Stress-Analysis Specimen for Subsequent Cal 
laver had been removed culation of Residual Stress Distribution. Specimen 
To remove each layer the - clamped flat in a vise and after removal of a 
layer change of curvature in the free prece is checked 


inal curvature after each 


specimen Was placed nh at 
vise, loaded in a press until 
flat, and then ground on 
the surface grindes as 
shown in Fig 4. ¢ lamping 
the specimen in flat posi 
tion for removal of each 
laver can be done only if 
the bending stress intro 
duced into the specimen 
and the clamping force do 
not cause any plastic flow 
or vielding: otherwise the 
residual stress distribution 
would be changed 

Before dissection of the 
specimen started, and after 
each laver of metal was 
removed, an accurate meas 
ure was made of the are 
height over a 2.500-in. gage 
length to plus or minus 
(}00002 in An electronic 
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life 


stress-raisers such as rough 


may be shortened by 
ness, cracks, or other surface 
imperfections, the protection 
of the surface provided by 
shot-peening is most benefi 


cial, as the data disclose. 


SUMMARY 
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2490 200 160 120 





80 40 0 40 80 


_ Compression Stress, 1OOOPS: 


hig. 5 


Through the Complete 


thick. The number of layers and the depth of 
each layer varied somewhat, piece to piece 
because of the wide differences in depth and 
magnitude of the stressed layers, Removing 
metal from the unpeened side first increased 
the accuracy of stress determinations on the 
peened side. 

Residual stress analysis by this method is 
based upon two fundamental conditions that 
must be satisfied in the unrestrained specimen; 
namely, the internal forces and the moments 
must be balanced. If a layer of metal is re 
moved and the curvature of the specimen 
changes, there must have been forces present 
in the layer to hold the specimen to its original 
shape. Knowing the original thickness of the 
specimen, thickness of the removed layer, the 
of of the and the 


change in curvature, the force or stress which 


modulus elasticity metal, 
must have existed in the layer can be computed 

The formula used for computing this internal 
stress is given in Timoshenko’s “Strength of 
Materials” (second edition, 1941, published by 
D. Van Nostrand Co. ) 


what to suit the use of a punched-card digital 


This was modified some 


computer which eliminated most of the tedious 
calculations. Stress analyses were made of 49 
spring specimens, and the details are available 
in the unabridged report mentioned in the foot- 
note on p. 109. 

Correlation of data obtained from the two 
phases of the investigation for one of the 
springs is presented in Fig. 5. It shows that 
when bending stresses are added to the residual 
stress due to shot-peening, the resultant stresses 
in the surface layers are considerably reduced. 
That is, in fatigue loading, these surface lavers 
are experiencing a much lower peak stress than 
if shot-peening had not been used. Since fatigue 

*U. S. patent No. 2,608,752 
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i20 160 200240 


Chart Showing Combination of Residual Stress 
and Bending or Load Stress, and the Residual Stress 
Thickness of the Specimen 





For shot-peened leaf spring 


Tension specimens, there is a mini- 


_ . 
mum shot velocity for each 


of 


fatigue 


shot to realize best 
life. Air 
greater than this value are of 
benefit 


and wasteful. The minimum value is consider- 


size 


pressures 


ho hence are costly 
ably lower than that normally used in  pro- 
duction practice 

Unless the degree of coverage exposure 
to best 
fatigue life is not obtained. By using coverage 


time) is up some minimum value 
greater than this amount, no significant increase 
in fatigue life results. Full coverage as deter 
mined by the “knee” of the Almen strip curve 
is adequate for comparable hardness. 

Influence of shot size on fatigue life is not 
particularly great over the full range of ait 
pressures and exposure times. 

Fatigue life at 200,000 psi. nominal stress 
(approximately 957 of vield strength) is 


creased 20 times over the fatigue life of non 


peened spec HES, 
By shot-peening the specimens under tensile 
life at 200,000 psi. nominal 


stress is increased by as much as 200 times over 


strain,* 


fatigue 
nonpeened specimens and 10 times over strain 
free peening. Greatest benefits are derived from 
shot-peening while under strains greater than 
80% of vield strength. 

Shot-peening introduces residual compressive 
stresses on the order of 50% of vield strength 
regardless of the velocity or size of shot Depth 
of the compressed laver increases with both 
shot size and velocity, ranging between 0.006 
and 0.026 in. for the treatments used 

Residual compressive stress considerably 
greater than 50% of vield strength can be intro- 
duced by shot-peening while the surface is 
under tensile strain. 

Although data are limited, the magnitude of 
residual compressive stress appears to be re- 
duced by fatigue testing. 

A direct correlation exists between the mag 
nitude of residual compressive stress near the 
surface and fatigue life of these specimens. @ 











mildly corrosive service 








3% Nickel Iron Gate Valve, Class 125 Ib. 


for process industries . . . developed 


and produced by The Lunkenheimer Co., 
Cincinnati 14, Ohio. Outside screw and 


yoke, bolted bonnet, flanged . . 


. face to 


face dimensions are American Standard 
for 125 lb. Cast Iron Wedge Gate 
Valves (ASA B16.10-1939). 


Fig. 1578N-4 


LUNKENHEIMER develops new 125 Ib. 
nickel-iron valve for process industries... 


Mildly corrosive valve service poses a particularly 
tough problem in the process industries. To get 
maximum corrosion resistance, you have to pay for 
more than you need—high-alloy valves are expensive. 
And yet, ordinary cast iron often won't do the job. 


An economical answer to many of these problems 
has been developed by Lunkenheimer with this 
new line of Nickel-Iron Gate Valves. Bodies and 
bonnets are 3% Nickel-Iron, for better corrosion 
resistance than ordinary cast iron, and trim is offered 
in choice of 18-8 (Type 316) Stainless Steel or 
Monel®, for maximum resistance at the point of 


THE INTERNATIONAL NICKEL COMPANY, INC. 


most severe service. This combination is cutting 
valve costs in the petroleum field, pulp and paper, 
wood treating, and scores of other process industries. 


This development is but one more instance that 
shows how nickel alloys can be used to provide 
significant advantages, whatever the equipment. 


Many standard nickel alloyed compositions are 
available, making it easy to select one with extra 
qualities for almost any specific use. Whatever your 
industry, if you have a metal problem, send us de- 
tails for our suggestions. Write today. 


67 WALL STREET 
NEW YORK 5, WN. Y. 
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The three parts of this furnace that take the most abuse are all made of 
CARBORUNDUM’s super refractories. The hearth and skid rails are silicon car 
bide. The piers are our electric furnace mullite—still going strong, after 5 years 


Not one repair in three years 


Big, 300-Ib. annealing baskets and 5O0-lb motor heads are HOW FREQUENTLY do your furnaces need attention? At 


s labor and down-time cost-levels, any unnecessary shut 


pushed directly over the hearth of this furnace. Each type of today 


work follows its own channel, formed by skid or curb rails downs are too many. Change “normal” maintenance routines 
j r 


r-and-tear is constant and considerable — both on the to long, trouble-free production run 


The wear with CARBORUNDUM S$ 
super refractories. Send for helpful literature 


hearth and the rails 


Originally, the hearth was made of fireclay, and the rails of 


cast alloy. But fuel and maintenance costs were so high that , 
in 1949 a silicon carbide hearth was installed. This formed a i 
hard, tough bearing surface for the work. It also transmitted Registered Trade Mork 


the heat rapidly ind made possibl a savine of one third 


up pt 


I] 


However, the Alloy Rails couldn't keep pace with the silicon Dept. C-54, Refractories Division 


carbide. They grew and twisted, and the furnace had to be The Carborundum Co., Perth Amboy, N. J. 


W 


iaias oi fe : - 
lown repeatedly for r ul repairs or replacement. It was Send me free booklet describing profitable applications 
. thar rthic AS Nor | } t , 
obvious that this was 1 normal” maintenance because of for super refractories in heat treatment furnaces 
the excellent « ion ¢ silicon carbide 
NAME POSITION 
So, on the recommendation of the plant engineer, the alloy 


rails were replaced with silicon carbide. This was early in 1951 COMPANY 
And after three years on a two-shift operation, there have been 


y 
no rail replacements due to wear! ADDRESS 





YOUVE GOIIT 


with the Bausch & Lomb 
BALPHOT Metallograph 


Different Gnsncmnetatics of a specimen _ BRIGHT 
show up under different types of illumination. FIELD 
Some may be practically invisible except by, 

say, Dark Field. But the B&L Balphot Metallo- 

graph equips you for thorough study of any 
specimen—with the microscope, projector 

screen, or camera—by quickly interchangeable 

bright field, dark field, polarized light, or phase 

contrast (optional) illumination. Another ad- 

vantage of Bausch & Lomb, the world’s most 


complete line. 


Write or Phone 


Catalog E-232. Expert advisory service, yours on request. 
No obligation. Bausch & Lomb Optical Co., 

63829 St. Paul St., Rochester 2, N. Y. 

Telephone LOcust 3000. 


Iron Sulphide, 100X 
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Martensite, 1000X 





A 
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Quench Cracks 


in Wrought Steel Tubes 


7 ARTICLE is primarily a review ot the work 


done in the Metals Research Laboratory of 
Three 
papers giving detailed information have already 


been written by members of the Metals Ke 


the Carnegie Institute of Technology 


search Laboratory staff and published in Trans 
actions of the American Society for Metals, Vol 
12. 1950, p. 206, 233, and 270. A fourth paper 
entitled “Some Metallurgical Variables Affect 
ing Quench Cracking Susceptibility of Hollow 
Alloy Steel Cylinders” will appear in Vol. 46 
of the S Transactions (1954). 

\ preliminary study of data on <housands of 
quench cracks iti commercial practices quickly 
revealed that (a) at least 2% of all tubes con 
tained cracks after being quenched in water 
(b) cracks of the type shown in Fig. 1 were most 
common, (c) cracking epidemics occurred, (d) 


the cracking problem encountered was. statis 


tical in nature, and (¢) there were large difler 
ences of cracking suse eptibility among heats 
having essentially the same chemistry and 
processed in a well-controlled practice. This 
behavior led to the conclusion that cracking 
susceptibility is a heat characteristic. 

Dimensions of the tubes ranged from 4.5 to 
18.0 in. outside diameter, 1.2 to 7.5 in. inside 
diameter, and 80 to 300 in. long. ¢ ompositions 
were between the following limits: Carbon 0.25 
to 0.5%, manganese 0.6 to 0.8%, chromium 0.6 
to 2.2%, nickel 0.7 to 2.4%, molybdenum 0.25 to 
0.5%, and vanadium 0.0 to 0.149. 


By CYRIL WELLS 
Metals Research Laboratory 
Carnegie Institute of Technology 
Pittsburgh 


MAY 1954; PAGE 


113 





Nature of Quench Cracking Problem 


\Ik 


Il yvpical data show that cracking susceptibility 
is a heat characteristic; the occurrence of crack 
ing is epidemic in nature; and the tendency 
towards cracking varies among tubes from a 
Thus in 44 consecutive heats, 35 
heats produced no cracked tubes. In heat No 
2. 0.5% of the tubes were cracked; No. 3, 3.4% 
No. 4, 1%: No. 9, 75.6%; No. 10, 64.2%; No. 16 
0.4%: No. 18, 0.7%: No. 30, 0.5% and No. 39, 2.54 
While these results relate to only one practice 


single heat 


others which indicate the same general pat 
terns of behavior are available for about 60 
additional practices making as few as four large 
tubes (18 in. o.d. and 200 in. long) and as many 
is 350 small tubes per heat 

Kach heat referred to above was basic open 
hearth steel and was made into about 300 seam 
1.5 in. id., and 90 in. 


long Composition and heat treatment were 


less tubes 5.5 in. o.d 


unusually well controlled; tubes were passed 
continuously through electrically heated fur- 
naces and were then water quenched, in 
dividually, from 1550° F.; quenching was uni 
form and sufficiently severe to give a structure 
These 14 


heats were heat treated in four periods, sep 


consisting essentially of martensite 


arated by time intervals in which no heat treat 
In the first period heats No. J 
to S inclusive were heat treated: heats No 


mg Was done 


Fig. 1 — Typical Quench Cracks. This 
disk was cut from a 7-in. o.d. tubs 
and de ep et hed before photographing 
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9 to 19 inclusive were heat treated in the second 
period, heats 20 to 30 inclusive in the third 
period, and the remainder in the fourth. The 
ladle analvses aimed at were either of the two 
given as Groups A and B in the tabulation 
below and were obtained within limits of usually 


less than three points pe element. 


Ladle Analysis Aimed At 


Cnrourp A CGroure B 
Carbon 0.339 0.37% 
Manganese 0.75 0.75 
Phosphorus 0.02 0.02 
Sulphur 0.025 0.025 
Silicon 0.25 0.30 
Nickel eh: 1.10 
Chromium 0.83 O85 
Molybdenum 0.33 0.25 


Statistically 
with respect to quench cracks. If the practice 


this practice is out of control 


had been in control, all tubes for every heat 
would probably have been free from quench 
cracks. Statistically 


for the assignable cause (or causes) of quench 


this means that a search 


cracks in tubes from the above practice appears 
Since 


composition (as determined) and heat treat- 


to have a reasonable chance ot SUCCESS 


ment were essentially constant both in and out 
of epidemic periods, it appeared unlikely that 
the known variation of composition and heat 
treatment was responsible for quench cracking 
This implies that other variables, such 
as hardenability (ideal diameter D,) and 
the beginning of the austenite to mar 
tensite transformation (M.) (which are 
closely associated with composition ) also 
were not Mayor Causes of lack ot control 
This point of view was further supported 
by the fact that the plot of D, or M, values 
versus the percentage of cracked tubes pel 
heat showed a considerable amount of scat 
ter and the computed correlation coefficient 
was close to zero 
The quench cracking problem is there 
fore statistical in nature, and this suggests 
that the cracking potential within a forging 
is best represented by a distribution curve 
The shape of the curve is probably not a 
normal distribution curve, but as a_ first 
approximation, it may be considered as 
such. Actually there is reason to believe 
that the distribution of test values which 
could be obtained and would faithfully 
represent the variation of cracking potential 
in a forging consisting of an entire ingot 
(except for cropped ends) must be skewed 


in a direction of higher cracking potential 





fable 1 — Relation Between Index of Cracking om ~ 
Susceptibility, Measured on Tube No. 1 of the Statistical Analysis 


Heat, and Number of Tubes Lost in the Quench 





varies between zero and 100%, are consistent 
Miaker Heat INDE lunes Ourn ) 
alates with the viewpoint expressed above regarding 


\ r the nature of the cracking problem 


SUSCEPTIBILITY TEST 


Practically all of the susceptibility tests devel 
oped over the last 20 vears have at least a 
limited usefulness in indicating the relative 
quench cracking susceptibilities of a number of 
different steels. Conclusions pertaming to the 
influence of important variables appear to be 
essentially the same, independent of the test 
used. The special usefulness of one of thes 
tests described by Chapman and Jominy in 
eee Metal Progress tov September 1953, p. 67, is that 


it mav be used to indicate cracking tendency 











1) Figures represent number of tubes quenched in 


of a part when it is quenche din an oil or molten 
viven heat: none were lost because of quench cracks 
/ 


salt bath 
Sat ici: “a i Rs es . \ special advantage of the cracking suscepti 
sacking bility test for tubes developed at the Carnegie 
Institute of Technology (see Transactions of 
values. These higher values would normally be the American Society for Metals, Vol. 42, 1950 
tor material taken from positions close to the p. 206) is that the test pieces, like the commer 
ingots “cone of solidification” —the surface cially quenched tubes (except at the very ends 
where crystals growing from the stool up and are radially cooled, Stress patterns in test 
trom the walls inward intersect. Obviously pieces and tubes are comparable, Standard test 
stress raisers and regions of weakness in a disks, 6'2 in. o.d., 2% in. id. and ' in. long, are 
forging increase cracking potential, and the notched on the internal diameter, and the mini 
distribution of these must influence the shape mum notch depth required to cause cracking 
of curve which best represents cracking poten- is an index inversely proportional to cracking 
tial. Tension stress imposed in the vicinities susceptibility. The deeper the required notch 


of high cracking potential will cause 


quend h cracks Fig. 2 — Diagram Showing Statistical Nature of the Quench 
When the cracking potential ina Cracking Problem. Normal probability curves are assumed 


tube is equal to or above a certain to represent distributions of cracking potentials in tubes 


critical value under a given set of from a single heat If its location (as Curve ¢ is such 
- that the right end passes the critical value quem h cracks 
are to be expected the more the further it: shifts to 
otherwise, it does not. If the average the right (the location of the critical value be ing fixed 


({uenie hing conditions, the tube cracks 


cracking potential were to be increased 





and the standard deviation (which is 
a measure of variation ) were to remain 
constant, the statement just made 
would correspond to conditions in 
Fig. 2: a few cracks would oceur in 
the heat represented by curve C, and 
more Cra ks could he expected as the 
location of the probability curve is 
shifted further over toward the right 
the location of the critical value re 
maining fixe d 

Observations that the number of 
quench cracks per tube varies between 


zero and a very large number, and the 


percentage of cracked tubes per heat 
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Index of Cracking Susceptibility 


the less the tendency of the tube to 
quench crack. Results showing the 
relation between the index so deter 
mined and the percentage of commer 
cially quenched tubes lost because of 
quench cracks are given in Table 1 


When the index of cracking suscepti 


o Cracks 
e@ Gore Detects 





bility was \ in. or higher, the prob 
ability of loss of tubes was low, but the 
danger of quench cracks in Commet 
cially quenched tubes inc reased rapidly 


as the index fell below ‘sin 


Bottom 
of Ingot 








CAUSES OF QUENCH CRACKS 


( 


Many causes of quench cracking in 


forgings have been obs« rved; which of ‘ 


3 4 2 6 
Distance Along Tube, Ft 


Fig. 3 — Distribution of Quench Cracks Open Cu 


les) and Bore Defects (Solid Circles) in’ Tubes 
Made by Producer C Coming From Bottom Third 
f Ingot. “Distance” marked under the vertical ordi 


these are of major importance in each nates has the following significance: 3 represents 


of several practices cle pends on a num 
ber of factors related to steelmaking 
processing and heat treatment 

Inter-relationships among these factors are 
such that the major Cause and quite frequently 
the major remedy also, will vary from practice 
to practice 

Pouring Temperature — A plot of per cent 
of heats cracked against pouring temperature 
in the range 2710 to 2890° F. indicated that 
resistance to quench cracking increased with 
increasing pouring temperature In the partic 
ular practice investigated, no tubes from heats 
poured at or above 2530° F. contained quench 
CTaAac ks Any heat contaming one or more tubes 
in which quench cracks were present was desig 
nated a “cracked heat’ 

Ingot Size and Forging Reduction — It is 
suspected that resistance to quench cracking 
decreases with increasing ingot size and de 
creasing forging reduction. Unfortunately, data 
on which this SUSPIK On 1s based are few in 
number, somewhat erratic in nature, and of 
questionable significance 

Section Size — As expected studies revealed 
that cracking susceptibility increased (cracking 
susceptibility index values decreased) as the 
wall thickness is increased — that is, either the 
outside diameter of hollow disks was increased 
(inside diameter being constant) or the inside 
diameter was decreased (outside diameter con 
stant )*. It was observed that (a) standard disks. 
6% in. o.d., 24 in. id., and 4 in. thick, from cer- 
tain forgings, had an index of 3/16 in., (b) 


thy third foot of li noth located 
from the hottom of the ingot end of the tub 


25 to 36 in 


thie ker disks 3 i sometimes cTra¢ ked if uli 
notched while others did not and SO had all 
index close to zero, and (c) some commercial 
tubes, roughly 6% in. o.d., 2% in. i.d., and several 
feet long from the same heats, cracked and 
others did not when quenched commercially 
Results such as these are believed to indicat 
that the rate of increase of cracking suscepti 
bility with increasing disk thickness falls off 
rapidly at first, then more slowly, and finally 
changes insignificantly with a further increase 
of thickness. The general agreement between 
the cracking behavior of the laboratory 
quenched disks, 3 in. thick, cut from tubes in 
a given heat and that of commercially quenched 
tubes from the same heat suggests that the 
stress conditions resulting from the radial with 
drawal of heat in the laboratory test on disks 
and the quenching stress conditions in the 
commercially quenched tubes (away from end 
effects) are approximately alike 

Surface defects of many kinds, including 
surface flakes, punch marks, scratches and tool 
marks, are known to have caused quench cracks 
In some instances surface defects were observed 
to be a major cause. By rough machining solid 
forgings before quenching, so as to remove 
forging laps, forging cracks and other suriace 
defects, one producer reduced cracking losses 
practically to zero. 

Primary Ingot Structure — The relatively poor 


rimary ingot s , > rated i 2 
*As noted previously, cracking susceptibility index value primary ing t structure located in the bottom 
is the minimum depth of notch required to cause quench third of ingots and close to the cone of solidifi- 


cracking. cation, together with nonmetallic inclusions 
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located ith planes ot weakness Is believed to 
constitute a major cause of cracks in many 
quenched wrought steel products. 

An analysis of results supplied by three pro- 
ducers, C, E, and K, revealed that 57% of all 
quench cracks in C-tubes, 667 in E, and $74 
in K were located in steel from the bottom third 
of ingots. Producer C’s seamless tubes were 


7. in. o.d., 2.5 in. id. and 100 in. long; E’s 


forgings were 11 in. o.d., 3 in. id... and 200 in 


long, and K’s forgings were 17.5 in. o.d., 7.5 
in. id... and 300 in. long. The position of the 
cracks in 89 C-tubes coming from the bottom 
third of ingots is shown by open circles in 
Fig. 3. Their maximum frequency occurred in 
material located between 25 and 36 in. from 
the end of tubes, that is, a position in ingots 
corresponding closely to the apex of the cone 
of solidification formed by the intersection of 
directional solidification from the bottom and 
sides of the ingot mold 

There is further evidence that that part of a 
forging containing metal originally in the 
ingot near the apex of the cone of solidification 
has a higher cracking susceptibilitv. This evi 
dence resulted from a study of the variation 
of cracking susceptibility along a forging 11 in 
o.d. (max. ), 2.5 in. id. and 100 in. long. It was 
observed that all laboratory-quenched disks cut 
from material originally near the apex of the 
cone of solidification cracked. while disks cut 


from other positions along the tube did not 


Fig. 4— Cracking Susceptibility is Lou 

er (Bore Lead Time Higher) in Metal 
Toward the Outside of the Forging. All 
disks notched on outside sn deep on 
notch per di kK. The number at each plotte d 
pron 


f sicnityu fe fal number of experiment 





@ Af Least One Disk Cracked on the OD 
5+O Vo Disks Cracked {9 2—@/ 











9 8 7 6 5 4 > «£ F 


Cer fer 


‘ £orain ametra/l Position of Notch 
g'"9 


Arrows) 


Causes of Quench Cracks Vary 


crack. Disks were 6% in. o.d., 24% in. id., and ! 
in. thick. had standard notches 3/16 in deep 
cut into the inner diameter, and were quen¢ hed 
in the laboratory fixture 

The variation of cracking susceptibility across 
a radius in a large forging, 18.5 in. o.d., 7.5 in 
id, and 210 in. long, made from a 34-in. square 
ingot was lower toward the outside of the 
forging, as indicated by longer “bore lead’ 
Standard disks, notched on the 


outside to a depth of % in., were quene hed with 


time (Fig. 4) 
water first on the bore for a time (designated 
as the “bore lead” time) and then on both out 
side and inside diameters simultaneously. The 
relation of notch to disk, and of disk to forging 
is indicated in the figure. Material in the vicin 
itv of the notch, position No. 9, was located a 
little below the top discard of the original ingot 
and about 2.5 in. from the center of the forging 
the material in position 1 was located about 9 
in. from the center and was close to the outsice 
of the forging 

Bore Defects — Turning back now to Fig. 3 
a comparison of the two curves shows them to 
be essentially alike and suggests that a mayor 
cause of both quench cracks and bore detects 
is the presence, m the weaker part of the pr 
mary ingot structure, of discontinuous stringers 
of hard angular particles of alumina-rich non 
metallic inclusions Bore detects” are wall 
ruptures in pierced tubes observed in macro 
etched sections, or during visual examina 
tion of the inner surface of the tubes 

It has never been proved conclusively that 
quench cracks or bore detects would, o1 
would not, have been present in the pierced 
tubes if detrimental nonmetallic inclusions 
had been absent. This author's present opin 
ion is that, in the absence of such inclusions 
the ingot structure, even in the vicinity of 
the cone of solidification would have su 
cessfully resisted the 


defects during piercing and cracks during 


formation of bore 


quenching 

tore detects are obviously stress-raisers 
and no doubt intensify the cracking prob 
lem however they are not necessarily 
present in quench cracked material. Many 
forgings which contained quench cracks and 
came from several producers appeared to be 
practically free from damaging nonmetallic 
inclusions and bore defects 

Out of about 13.000 seamless tubes from 
44 basic openhearth heats mentioned at the 
very outset of this article. about 450 (3.549 
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Causes of Quench Cracks 


had quench cracks in them; out of 7000 or so 
comparable tubes from approximately 50. basic 
electric heats, none contained quench cracks 
Bore defects were also practic ally absent in the 
basic electric material. Whether the primar 

ingot structure of basic electric steel, especialls 
in the region of the cone of solidification, was 
stronger because of a drastic reduction of detri 
mental inclusions (or for some other reason) is 
still open to question, While, in this particular 
instance and steel plant, a change from basic 
openhearth to basic electric steel eliminated 
both quench cracking and bore defects, many 
basic both 


tubes and solids supplied by several companies 


electric steel forgings, including 
were known to contain quench cracks. As 
already emphasized the best remedy for Quen h 
cracks varies from practice to practice 

Since the bottom portion of steel ingots pro 
duced in standard cast iron molds is inherently 
less able to resist and dissipate imposed com 
bined stresses than is the balance of the ingot 
it has been suggested that the ingots be cooled 
more slowly through the bottom or stool so 
the cone of solidification (the worst region in 
the ingot) be lowered into the bottom « rop and 
discarded 

Gas Content — Of the gases dissolved in steel 
hydrogen is suspected of being the most dam 
aging. For many vears hydrogen, segregation 
and thermal and transformation stresses have 
been thought responsible for “flakes”. (Flakes 


which themselves are obviousls 


cracks and 
stress-raisers, can be a major cause of quench 
cracks*. ) \ typical distribution of quench cracks 
in 107 flaked tubes is given in Fig. 5, showing 
*Eprron’s Foorvort There have been two schools of 
thought in recent years concerning the origin of small internal 
cracks (flakes) in large heat treated forgings 
commercially clean steel. one 
solved atomically in hot) steel 
moderate 


Assuming 
view is that hydrogen, dis 
comes out of solution at 
forms molecules which migrate 
to submric FOSCOPIC Tipe rfections and build up large enough 
internal pressures to crack the metal. (In this view, internal 
transverse fissures in railroad rails are a manifestation of 
flakes Another view is that the volume change associated 
with the austenite-to-martensite transformation on quench 
ing is the prime — and probably the only uulprit. A recent 
experimental program at Case Institute of Technology's 1 
search department seems to indicate that a large forging 
can tolerate any amount of hydrogen likely to be acquired 
in commercial 


ternpe ratures 


steelmaking practice and call be heat 
treated without flakes if the piece can be transformed iso 
thermally from austenite to bainite. If that be true, the 
problem then will be to devise an alloy content which will 
give the required mechanical properties in the bainitic 
microstructure 
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that material located between 157 and 165 in 
from the end (about 15 in. below the top discard 
of the 34-in. square ingot) quench crac ked most 
frequently Practically no cracks occurred in 
portions of forgings consisting of steel from 
the bottom third of ingots where, in unflaked 
tubes the occurrence of quene h cTac ks 1s usually 
at a maximum. The end of forging designated 
“top of ingot” consisted of steel which. in the 
unworked ingot, was close to the top discard 
and the end designated “bottom of ingot” con 
sisted of steel which, in the unworked ingot 
was close to the bottom discard. Each forging 
one per ingot, was approximately 18.5 in 0.d 
7.5 in. id. and 200 in. long. 

Carbon Content — Investigators agree that 
carbon lowers the austenite-martensite temper 
ature (M.) more effectively than any of the 
common alloying elements, and because of a 
larger volume change in cooler 


steel 


drastically 


more rigid 
increases cracking susceptibility most 
Data given in Fig. 6 show tor each 
of two practices (a the relation between carbon 
content and the percentage of heats cracked 
and (b) the safe limit of carbon content below 
which the probability of cracking is so low as 
to be insignificant from an engineering point 
of view. The regression lines intersect the x 
axis at 0.269 and 0.3579 C respectively As 
expected no tubes with 0.26% C or less cracked 
when quenched to martensite and no tubes with 
0.35% C cracked when quenched to a mixture 
of martensite and bainite 

As the degree of slack quenching iNCTEeASES 

that is to sav, the proportionate amount of 
treated 


the volume change associated with 


bainite increases in the heat micro 
structure 
the decomposition of austenite decreases and 
the redistribution and relief of stress through 
plastic flow become easier. It is not surprising 
therefore, that higher carbon content can be 
tolerated in the slack quenched steels 

There is reason to believe that the detri 
mental effect of carbon on cracking suscepti 
bility results primarily from its influence on the 
transformation temperature. Carbon lowers M 
more than M. and thus increases the \I.-M 
range. Since the volume increase due to the 
transformation is larger the lower the tem 
perature, but the difference of specific volume 
between austenite and martensite at a given 
temperature and as a function of carbon content 
is roughly a constant, one expects and finds that 
where increased carbon has significantly low 
ered the M, temperature cracking susceptibility 


is increased, and where ML. is constant for steels 





\N 
Q 





of different carbon content. in- 
creased carbon has practically 


no adverse effect on cracking 


\N 
9S 


susceptibility 


For example, compare heats 
No. 7 and 15 of Table Il, whose 


analvses are substantially the 


~ 
a) 


same except for carbon content 


S 


Hear 7 Hear 15 
Carbon O.3149 0.449 
\l SSS” FE 190" 


Index > Sin 3 16 in 


| 
| 
| 


a 
Bottom 
of ingot 


YD 


Occurrence of Quench Cracks, % 





Evidently an increase in carbon 


9 


lowered Mi. and increased crack 








9 


iG SUSE eptibility This held true Distance, 


for the one ingot in No. 2 to 
Fig. 5 (uc h Cracks in 107 Flaked Forgings Are 

which graphite was added dur Concentrated in Material Originally in Top Portion of 
Ingot, and Lower Third (Where Quench Cracks in 
as 2+( Unflaked Tubes Are Likely to Be Found) Is Quite 
Compare also heat No. 4, an Sound. “Distance, Ft.” along x-axis ordinate repre 


ing teeming (listed in Table I 


ingot from a spec ial heat and sents distance from end ot trib one per ingot 


heat No. 15 


Hear 4 Sprecian Heat Hear 15 sistance to quench cracking. Three heats with 
Carhon 0.33% 0.439 O44 the same low carbon (No. 2. 3 and 11) have 
Ml 314° | 367" I 190" | 


high M temperatures and low to moderate re 
Tniclex in 7/16 in } 16in 


sistance to queen h cracking; whereas, with one 
Here carbon was significantly higher in’ the exception, all the rest of the heats tabulated 


special heat than in No. 4; however, the “bal containing from 0.339 to O4A49 carbon have 


ance” of the other alloys was entirely diflerent relatively low M. points and low resistance to 


and both M. and the index of cracking suscep quench cracking — cracking suse eptibility index 


tibility are approximately equivalent On the of 3/16, 7/32 or 4 in 
other hand, heat No. 15 with the same carbon 
as the spec ial heat. has a much higher nickel 


hie Ln) Relation Betwoon Vicrostructur 
and chromium content and therefore a lower 


and Quench Cracks in Large Forged Tubs 
MI. point and greater cracking susceptibility Regression line at left shows that carbon 
Viewed as a whole, six heats in Table I should be lower than 0.26% if tubes ar 
with carbon of 0.31 to 0.33 (No. 4, 5, 7, 8, 9 fully que ached and then tempered, but (at 
right) 0.35% carbon can be tolerated in 
10) have high M. temperatures and high re tubes slack quenched and tempered. All 


fore "SS were We rmali cd In fore harde pinnae 








| 23e4nHeots | | | J | 13/0 Heats | a 
Type 1% Cr, 2% Mi, 0.4% Mo, 0.7% Mn}, © Type 1% Cr, 0.4% Mo, 0.1/0 %V,0.7% Mn 
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Statistical Studies of Quench Cracks 


Hardenability — Insofar as increased harden 


ability is usually accompanied by a lowering 
of M,. there has been a tendency to conclude 
that increased hardenability means increased 


Actually, if M. is not 
hardenability may be 


cracking susceptibility 
changed raised consid 
erably without affecting the cracking suscepti 
bility of steels quenched to martensite. Data 
gathered from several sources have confirmed 
this point of view 

Chapman and Jominy (in Metal Progress 
September 1953, p. 67) report D, and M, values 
for one S.A.E. 4340 steel as 8.0 and 549° F.; for 
an S.A.E. 1060 steel they report D, and M 
values of 1.26 and 575° F. Both steels had about 
the same cracking susceptibility when quenched 
from 1850” F. into salt at 300° F.; the S.ALE 

340 steel, with a slightly lower M tempera 
ture, exhibited also a slightly higher cracking 
susceptibility 

Boron has no appreciable effect on cracking 
susceptibility because it scarcely affects M, at 
all, but it does increase hardenability quite 
markedly, (This was verified experimentally 
by adding 0.001 boron to alternate 
ingots of a special basic electric heat analyzing 
0.37 0.77 Mn, 0.31 Si, 0.79 Ni, 0.67 Cr, 0.10 
V.) It is suspected 


residual 


therefore, that a good 
quality boron-treated S.A.E. 1060 steel having 
an M 
quench cracking as well or better than the 
S.A.E. 4340 steel with M, of 549° F. 


Surface decarburization may have an effect 


of 575° F. (as above) should resist 


on cracking susceptibility in engineering con 
structional steels containing 0.25 to 0.50% ear 
bon; some metallurgists have the opinion that 
decarburization is beneficial while others be 
lieve it to be harmful 

Alloying Elements—The effect) of normal 
variation in alloy content, heat to heat. for a 
viven grade of steel appears to be relatively 
insignificant 


The effects on M. of each per cent of tl 


usual elements have been tabulated by Jafle 
and Hollomon in Transactions of 
the American Institute of Mining 
and Metallurgical 
Vol. 167 
lowe rs \l 


manganese, and so on 


Engineers 
1946 P GIS. Carbon 
most drastically, then 
\lumi 
num actually increases M 

These data suggest that a given 


addition of carbon should raise 





crac king susceptibilit more than 


would a comparable addition of 
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Table Il Relationships Between Cracking Index, 


M_ and Chemical Composition* 














* Mane: ace 
Heat No in 0 2 and 0) 
special ingo 

Phosphorus 
and 0.030 in No. 11 


Sulphur is OOLO to O.O2ZO exe 


SO0O10 to O.0O15 « 


eptOOlo in Ne 


ept 0.006 in No 


! to b2 except Sin No 


Silicon is 0 


\ anadium Is 


O04 to O09 


Inanganese, manganese should raise it more 
than would a comparable addition of vanadium 
and so on 

Uniformity of Quench—Results have been 
obtained which show that quenching tec hnique 
may have an important bearing. In one prac 
tice, several tubes, each 7.5 in. o.d., 2.5 in. id 
and 110 in. long, were quenched at one time 
They were hung vertically and arranged in a 
circle so that certain tubes had two neighbors 
one Ob Ca h side others had at neighbor On one 
side only. while still others had no neighbors 
Tubes with no neighbors were found to be the 
most uniformly quenched and crac ked the least 
frequently tubes that had one neighbor only 
were the least uniformly C{Hreni¢ he d and Cra ke dl 
most frequently 

Austenitizing Temperature —Increasing — the 
austenitizing temperature tended to increase 
cracking susceptibility. The de 
termined index of cracking sus 
ceptibilitv value was, on the ay 
erage, about ‘sin. for standard 
disks austenitized one hour at 
isZo° | 
} 16 in 
parable disks austenitized one 
hour at 1680° F. and quen hed 

Temperature of Quench \ 
plot of the percentage of heats 


and quenched it was 


on the average, for com 








cracked against finish temperature in the range 
between 100 and 500° F. showed that the prob 
ability ot occurrence of quench cracks would 
decrease with increasing finish temperature 
This the 


laboratory, since index of cracking susceptibility 


observation has been 


confirmed in 
values are somewhat higher (cracking suscep- 
tibilitv lower ) for disks quenched to 350 to 500° 
F. than for disks quenched to 60° F 

Elapsed Time Between Quench and Temper 

In order to reduce the well-known danger 
of cracking between quench and temper 
quenched tubes, while still warm, should be 
promptly transferred to the tempering furnace 

Normalizing before austenitizing tended to 
decrease quench cracking susceptibility. Stand 
ard disks material 
subsequently austenitized and quenched had a 
slightl, 
tibilits 


consisting of normalized 


higher index (lower cracking suscep 
than comparable disks similarly heat 
treated but not normalized 


REMEDIES 


Many remedies which would be « xpected to 
reduce Cre nn hi CTA king losse S are self evident 
Some of the 
more important remedies already successfully 
applied 
tubes, (b 


basic 


trom information 


viven above 


include a pre-bore quenching of 
a change from basic openhearth to 
steel 
before heat treatment 


electric and (¢ 


rough machining 


Laboratory results 


ig. 7) and limited ex 
perience of at least one produces of large tubes 
IS in. o.d i.d., and 200 in 


long, forged solid and bored) have 


75 in 


! 
demonstrated that pre bore quem h 


ing. where applicable and properly 


done. is very effective This con 


Wwe 4 
Time Re quired to Quench | 
(ue neh Cracking 
Vol 


Three Possible Remedies 


ments than would normally be allowed for such 
In 


more than one 


a purpose “designing” the composition ot 


a steel for application one os 
faced with man problems including quench 
and the final decision usually results 


This should be kept in 


‘ideal 


cracking 
im some COMPFOMESE 
mind by those who would recommend 
compositions” to prevent qu nch cracking, and 
who mav think that metallurgists are rather lax 
in applying all pertinent available information 
To avoid quench cracks. the newly designed 
steel should the 
higher M higher Moand a 
smaller balanced 


alloy composition to insure more than the mini 


have carbon on low sick at 


(as we 1] as al 
transformation range a 
mum of hardenabilitv and resistance to temper 
mg and mechanical prope rties needed to meet 
specification requirements and perform satis 
factorily in service 

Since control chart studies showed that prac 
ti ally all qqiren h CT. ks occurne dl hh tubes from 
the 


with respect to cracking 


heats which were “out of control in 


control chart sense 
SUSC eptibility and second that variation in com 
position did not appear to be one of the assign 
lack of 
be more logical to try other remedies than a 


As alre ady 


involving a change of 


able causes of control, it will usually 


new steel analysis mentioned 


heat 


associated 


successtul remedy 


characteristic’, known to be closely 


with the cracking problem was a change from 


& 


basic openhe arth to basic electric steel 


Pr Bore eUTT ri hiin r for \hout 10% of thie 


an Effective 


Total 
Preventive of 
Spre tnak and Bushy Pransactions 8 
12 1950 p 242 Disks o.d 


ier 6.5 ati 


sists of ucng hing the bore initially 275 in 


for a 


i.d., 0.5 in. thick: at least three disks per group 


certain. time. followed by a f 


isks Notched on ID 
o Not Cracked 
@® Cracked 


Disks Notched on 
Not Cracked 


@® Uracked 


simultaneous quench of the bore 


and outside surfaces 


A pre-bore 
quench of about 10% of the total 
quenching time is tentatively rec QO 
Cornariie nded 


Phe for 


cracking problems may in some in 





best remedy certain 


stances involve 


i drastic change of 


composition One should then de 
sign a composition along the lines 
Jatle 
VIA 


providing the resulting an 


suggested by and Hollomon 


in then paper noted 


above 


alvsis is not too costly for use in the 





given application and does not 


contain more strategic alloy ing ele 
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The Effect of Chromate Films 


on the Corrosion Resistance 
of Hot Dip Galvanize in Brine 


HENEVER the problem of surface protec 


W 


often given to a zine coating 


tion of iron or steel arises preference 1S 
hot galvanized 
or electroplated —over other finishes equally 


The 


single factor usually responsible for this preter 


suited for mildly corrosive environments 


ence is the ability of the zine to give electrolytic 
protection, Exposed surfaces of the base metal 
scratches and abrasions 


edges 


in the coating, are protected as a result of the 


as at cut ends 


preferential attack on the zine. 

The period of protection that follows the 
removal of a portion of the coating depends on 
the properties of the corroding medium and 
of the 


protection can be extended tor certain environ 


IW 
base metal. However, the period of 
ments by treating the zinc coating with chro 
mium salts so as to retard the over-all corrosion 


Anothe: 
treatments 


benefit gained from these chromate 
that the of bulky 


products of zine corrosion called WAIT bloom’ 


is formation 


Eeflect of Chromate Treatment on Corrosion Resistance 


of Galvanized Samples in Brine 
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re Brink CONCENTRATION 
Hi or SAMPLI 
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No loss 
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Untreated 


lreated 0.0059 0.009 


Untreated 0.0875 0.0829 Csaine 


lreated OOO OO 0.000] 


Untreated O19 O.11295 OOBl2 O.OvO 


Lreated O.0v2 OOF OOOLS 


L ntreated O.} ot O14! WO 


lreated 0.0395 O4000 OOLlLB Of 
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PROGRESS: 


By FRANK J. BUBSEY, American Blower Corp. 
Columbus, Ohio 


and “white rust”, is prevented or greatly min 
imized Not only are these Corrosion products 
(usually of the basic carbonate type) unsightly 
but thes 


can cause difficulties in plumbing systems by 


when they form on exterior surfaces 


clogging nozzles and screens and causing the 
seizure of mated parts 

The use of chromate films on zinc was begun 
by the New Jersey Zine Co 


processes were made available by other firms 


and subsequently 


These various chromate treatments were used 
the armed forces on ordnance and 
both thei 
and camouflaging properties For the benefits 
this 


and easy to apply 


widely by 


hardware for corrosion inhibiting 


gained surface treatment. is INEXPENSIVE 
Application involves nothing 
more than an immersion of the plated item for 


a few seconds ina proprietary solution 


PROCEDURI 


The 


vestigation to determine its effectiveness in 


chromate treatment used in this in 


restraining corrosion of hot dip galvanize 
in salt water employed the proprietary mix 
ture Lridite No. SP. This salt mixture 
Allied Research 


Baltimore, was applied to hot dip galvan 


pre 
pared by Products, Tn 

ized steel (1 oz. zine per sq. ft.) made by the 
Armco Steel Corp that the 
name Armco Zine Grip. The corrosion tests 
of at 


temperature and by total immersion of the 


bears trade 


the chromate filrm were made rOoOtH 
specimens in brine 

The solid chromium salts were dissolved 
in distilled water and concentrated HNO 


according to the manufacturer's directions 





in the ratio of 6 lb. of the powder to | qt. of acid 
and sufficient water to give 15 gal. of solution. 
The chromium salts and the sodium chloride 
were weighed to an accuracy of 0.] gv. Tests 
were carried out in shallow pyrex dishes of 
one liter capacity. A glass rod was placed in 
the bottom of each dish to support the specimen 
so that the solution could circulate on both 
sides of the 24x 5 x 0.048-in panel 

One liter of solution was placed in each dish 
and a panel each of the coated and uncoated 
specimens, which previously had been weighed 
to the nearest 0.1 mg., were placed side-by-side 
in the solution. At the end of 48 hr. the sample s 
were removed, rinsed under running tap water 
dried in an oven at 120 to 130° F.. and re 
weighed. The used solutions were discarded 
and new ones were made up. This procedure 
was repeated for five periods of 4S hu or a 
total « \ posure of 240 hr 


RESULTS 


For light coatings produced in solutions 
having a pH range 0 to 1.5, such as used in 
these tests, the reaction starts quickly and a 
film is formed in 5 to 10 sec. The reaction 
products redissolve continuously and 
the process continues as a chemical Kio 
polishing operation. This film will pro 22 


od of 48 to 96 hr. in salt spray tests 3 


Corrosion Test Program 


untreated sample. This accelerated attack con 
tinued until the end of 240 hr.. a behavior at 
testing to the breakdown of the chromate film 
The corrosion of the chromate-coated sample 
was uniform and little pitting was observed 

In the 20% solution the corrosion products 
formed so rapidly as to stifle any initial high 
corrosion rates. The attack in this instance was a 
uniform corrosion with no pitting. Although the 
chromate film appeared intact, it apparently did 
not contribute much protection at this concen 
tration and for this length of time 

The chromate treatment with Lridite pre 
vented and retarded the formation of white cor 
rosion products almost entirely. The films also 
contributed to a general decrease in the cor 
rosion rate of the galvanize subtrate. Tf the 
reciprocal of the corrosion rate (mils per year 
1S multiplied by the thickness of the coating 
mils) it can be seen that service life would 
be increased considerably 

Although the corrosion tests on chromated 
zinc-coated samples which the New Jersey 
Zine Co. made in distilled water (reported by 


IK. A. Anderson in Proceedings, American Elec 


] Comparison of Protective Leffect of Chromate 


Treatment on Galvanized Steel With Untreated Specimens 
tect against white corrosion for a peri Vfter 


Total Immersion for Periods and Times Indicated 





The results of the tests reported , 
in the accompanying tabulation and 
graplis show that 1 and 3% solutions 
of salt were more corrosive to both 
the untreated and chromate-treated 


= 


panic ls than were the more concen 


= 


trated salt solutions. This was due to 


anisin involved in the corrosive attack 
Local anodes were established where 
the Iridite film was penetrated by the 
chloride ions. Attack on the chro 





_2--Untreated 
5 
pitting which was the primary mech | ——Chromated 
c 


a 7 ] ¥, T | ] 
~ 1/% Brine bs 3% Brine 
1 | 
+ 
| - 
+ + » at 
| + 


a eae 
_| | 4 











mated samples was very slight for a 
period of 144 to 192 hr., after which 


1/44 192 240 48 
Exposure Periods, Hr 





the rate of corrosion decreased slight 
lv and then began to increase. 
In 10% solution the untreated sam 


ple had a high corrosion rate initially 


~ 


but tape red off to a slower rate as the 
corrosion films formed. The chromated 


sample had a very low corrosion rate 


Mi/s per Yeor 


initially and tor the two subsequent 





: sl - 
---Untreatedy 


T T T T 
| | 
| j | 


10 % Brine} 20% Brine\ 


4 a 
Aaneal 
~ of | 


om Care aed 








i 





periods of 48 hr. each, but at the end 
of 192 In approa hed the rate of the 


98 96 /44 1/192 240 98 96 
Exposure Periods, Hr 
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Mechanism of Chromate Protection 


METAL PROGRESS 


trochemical Society 1943 p 6 


compared with those described in this article 


cannot be 


because of the great difference in the electro 
lytic characteristics of the corroding mediums 

their results are nevertheless interesting. “White 
rust’ formed on the uncoated specimens after 
one day compared to 38 days for the surfaces 
coated with a chromate film. Severe corrosion 
of the untreated paarne ls appeared in the form 
of red iron rust after 90 days. but not until 998 
davs of exposure for those given the chromate 
treatment. The untreated specimens were per 
forated by corrosion in 558 days. the chromated 


ample s in 176S days 


SUNTNIARY 


As mentioned earlier in this article, the use 


fulness of chromate surface treatment is well 


established. with much of the credit due to 


the armed forces for its promotion of this treat 
ment. In general the process for chromate 
treatment imposes very moderate requirements 
for its installation and exe 


ution: these incluce 


low cost for installation. low fuel on 


powe! 
consumption for heating, low cost for process 
materials, and no expenditure for ventilating 
equipment, An additional and very important 
economy is. that processing steps are 
and take very little time 


Although chromate films have been used for 


simple 


a dozen years or more, there is yet no generally 
accepted explanation for the mechanisms that 


Hrhappaert the 


protective characteristics to the 


Fig. 2— Zine Plating Tank Showing Coiled Wire 


Baskets Immersed in Solution. Baskets contain high 
purity zine which dissolves anodically during plat 
ing. (Courtesy Hanson-Van Winkle Munning Co.) 
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There are 


filnns 


two conflicting opinions in 
the literature regarding the factors responsible 
for the protective nature of the films. According 
to one contention the film functions by virtue 
of its oxidizing ability and precipitates mixed 
oxides of chromium and the base metal. Ac¢ 
cording to the other theory the film adsorbs o1 
chemisorbs, or both, and in so doing reduces 
the intrinsic reactivity of the metal 

Phe explanation advanced by the proponents 
of the first theory is as follows: As the films are 
«iC idl 


formed in a solution containing chromic 


or dichromates, and one or more organic OT 
inorganic acid radicals to act as activators on 
modifiers, the metal being treated dissolves in 
the solution, reducing some hexavalent chro 
minum (Cr.O Cr.O 


During this solution of the metal, the pH at the 


to trivalent chromium 


metal-solution interface is raised to a pomt at 
which the trivalent chromium precipitates as 
a gel. Combined in the gel are varving amounts 
of hexavalent chromium from the solution and 
compounds of the metal being treated. The 
nature of this precipitated or gel coating is 
governed by the pit of the main body of solu 
tion, the nature of the catalyst radicals, and the 
their 


chromium compounds, The explanation offered 


ratio of concentrations to that of the 
for the second proposition is that the over-all 
action of the treatment is the formation of a 
monolaver adsorbed on the surface of the metal 
The chromate ions adsorb to form a dipole 
laver with the positive charge inside the metal 
The net result is to change the galvanic poten 
tial of the metal in a noble direction propor 
tional to the number of ions adsorbed per unit 
area Indications are that the protection is 
more complex than that 

However, it is generally agreed that the films 
possess three properties which contribute to 
corrosion protection; Once the films are dry 
they are Ivophobic and not easily rewetted by 
water; the films are nonporous and this struc 
ture assists nm media from 
the metal 
in the films is soluble in water and leaches out 
into the 


in solution acts as an inhibitor 


kee ping COTTOSIVE 


the hexavalent chromium contained 


environment. The soluble chromium 


Conclusion — In all the concentrations used 
as environments some beneficial lowering of 
the corrosion rate was noted, and in some tests 
the treatment reduced the corrosion by as much 
as 300%, Dilute solutions of brine, 10 and 3% 
produced higher corrosion rates than did more 
concentrated solutions. 10% and 20%. The forma 
tion of white corrosion products was greatly 
reduced on the chromate samples S 
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By CARL ANDREW ZAPFFE 
Consulting Metallurgist, Baltimore, Md. 


T° rHREL preceding serial articles August 
1951, March 1953 and December 1953 Metal 
Progress) 31 technical books published in the 
USS KR 1945 


viewed so as to bring to American metallurgists 


since have been critically re 


a clear picture of the present status of metal 
The 


present discussion brings this total to 38. De 


lurgy and allied technologies in’ Russia 
scriptions, necessarily brief, have attempted first 
to state the general scope of the book, second 
to evaluate its CcOMparatly ¢ position or rating 
as judged against our own literature, and third 
to point out exemplary or specific areas which 
deserve further attention 

Taken tove ther 


remove most of the ambiguity surrounding Rus 


these should now suffice to 


sian metallurgical operations. They provide a 
clear perspective of contemporary thought and 
action behind the Llron Curtain, even, in many 
mmstances precise descriptions of kev technical 
procedures which in themselves give diagnosis 
of the knowledge behind them 


FORGING AND WELDING 


New Field of 
Technology”, Symposium edited by E. P. Unk 


Researches in the Forging 


sov: Government Scientific-Technical Publish 
1950, 195 p. 


One of the more surprising feasts on Russian 


ing House, Moscow 


metallurgical knowledge to be found within 
covers of unimpressive appearance, this book 
is a collection of seven articles written by candi 
dates for the Degree of Engineering Science in 
the Central Scientific Institute for 


Technology and Mechanical Engineering. 


Research 


The first three papers describe experimenta 
tion with forging operations conducted under 
laboratory conditions. Unksov used a special 
die with ten electric strain gages connected to 
a precision galvanometer to determine the dis 
tribution of stress across the contact surfaces 
during upsetting. Two zones —a “slip” and a 
“stick” at the contact 


die and specimen, for which he presents a 


were found between 


rather elaborate mathematical formulation 


ussian Metallurgical 
Texts—IV 


In the second article, experimentation with 
cold and hot upsetting of carbon, alloy, and 
both 
is described by Shoftman. This is a particular 
eflects of 

ALL of the 


ences are Russian except a 1928 German con 


stainless steels austenitic and ferritic 


capable paper, covering stepwise 


deformation characteristics 22 rete 
tribution by Siebel and Pomp 

In the third paper, Prozoroy describes experi 
mentation with the cold forming of thin-walled 
tubing, considering such factors as die contouw 
wall thickne SS shape of blank extrusion spec d 
and lubrication, using what he calls an “inertia 


free” apparatus Aluminum, duralumin, brass 


copper and carbon steel SCcTVe as SPecriens 


that 


which for so 


Avain there is extensive mathematical 


treatment many decades has 


thrown a contrastir shadow between Euro 


12 
pean and American science 

In a second group of three papers the con 
dition of the steel is studied as a factor in form 
ng operations Tikhomiroy discusses recrystal 


heat Mark 
E Ya-IT, which is their analog of our Type 321 


lizing treatments of the Russian 


stainless steel. Then Prozoroy discusses work 
hardening of Mark EI69 (a 14-14-2 Cr-Ni-W 
stainless), also a Cr-Ni-Mn grade of stainless 
Effects of degree of deformation and aging 
temperature are measured by impact strength 
vield strength, reduction of area, and percent 
age clongation. Following this, Tikhomirov, in 


a brief metallographic study, considers the 
effect of original grain size of E1-69 steel on the 
grain size after hot forming. 

The closing article by Unksov and Batagoy 
contains material of much interest on the prep 
aration of turbine blades. Fou profiles are 
considered, with emphasis on the fourth or re¢ 
tangular type, made variously from Russian 
steels Mark 50 (plain 0.50% C), U7 and US 
(0.70 to 0.80% C with Cr and Ni less than 
0.257), LZAKH14A and ISKhI14A (quality grades 
of 14% Cr with 0.12 to 0.18% C 
A.L.S.1. 403, 410, 420) 


Press, die, and 


similar to 
E169, and Armco iron 
considered 


pass design is 


also lubrication, optimum temperatures for pre 
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METAL 


heating the die. rate and pressure of forming 
A table compares Compositions of USSKR 
and US 
the hot forming of complicated profiles. A 
this book, and_ this chapter in 


particular should probably be brought to the 


German steels used for tooling in 


translation of 


attention of American metallurgists 


‘The 
Alloy 


Government 


Electric Are Welding of Carbon and 
Structural Steels”, by A. S. Ogievetski 
Scientifice-Technical Publishing 
1948, 384 p. 


In view of the frequent claim of secrecy 


House, Moscow 
made against Russian public ations — often justi 
fiably a the 
reader of this book in the free and detailed dis 
Amer 
Ovgievetski hides noth 


ing in his treatment of welding practice; in fact 


considerable surprise awaits 


cussion of a matter of much secrecy in 


ica — electrode coatings 


the Russians seem particularly proud of thei 
welding, as indicated by a recent article trans 
lated as: “The Preeminence of Soviet Science 
and Technology in Welding Under Flux” pub 
lished in Avtogennoe Delo, Vol. 22. September 
1951, p. L to 3 

In an openmg section on fundamentals, the 


physical chemistry of the melting process is 


discussed, along with gas absorption porosity 


fisheves, embrittlement, cracking, inclusions 
graphitization. This is followed by a descrip 
tion of are welding machines and techniques 
Then the welding of most carbon and alloy 
steels produced in Russia is treated in detail 


from the standpoint of wire 


type. coating 
formula, electrical characteristics, and welding 
regimen. A closing section of 40 pages treats 
which the 
author admits are not vet fully standardized (in 
1948). A tabulation of A.LS.1 
positions is given, followed by only six Russian 
Marks 
later 
approaching our own in completeness 

steel, the 
principal electrode wires at the time of Ogi 


stainless and heat resisting steels 


austenitic Com 
However, books published two vears 


show the standards in this field already 


For welding austenitic stainless 


vetski’s writing were analogs of our Types 309 


and 310 and, strangely, Type 321 


The prob 


lem of titanium losses receives little or no men 


tion except for an auxiliary recommendation 
of a special electrode coating of fluorspar-lime 


Nlo 


stone type with ferro-allov additions of Ti 
Min, and V, the ferrotitanium (200 Ti) 

raised from a customary several percent up to 
20%. A similar peculiarity in their use of titani 
um appears in its application to 18-8 with about 
0.04% C, apparently in an attempt to produce 
an extra low-carbon grade without undergoing 
PROGRESS; 
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those rigors of melting practice now well ar 


veloped for the purpose in America 

For high strength at elevated temperatures 
e EYa3S 

with 2.5% Si 

has already been described To 

thes kYaQ 


wire (Type 304) with preheating to 570° F 


the two most prominent grades ai 
which is a 25-20 


K169 


weld 


“reverse and 
which 
recommend 


these grades 


followed by slow cooling 


HEAT TREATMENT 


“Sergei Samoilovich Shteinberg — Selected 
Writings on the Heat Treatment of Steel”; Gov 
ernment Scientific-Technical Publishing House 
1950, 256 p 

In Russia, S. S. Shteinberg (1872-1940 


sibly compares with Tschernoff as one of their 


\loscow 


pos 


vreatest metallurgists. The author of some 129 
articles and 12 books, Shteinberg began pub 
1908. By 1911 his attention had 
turned to ferrous metallography 1925 
In the vears 1930-3] 
alone, his bibliography shows at least a dozen 


lishing in 


and b\ 
to details of heat treatment 


papers on austenite-martensite relationships 
covering effects of time and temperature for 
both isothermal and anisothermal transforma 
tion, principally on the basis of dilatometri: 
studies begun in 1929 at the Uralski Institute 
of Metals. The editor avails himself 
of the opportunity for pomting to Shteinberg 
the 


a reader “on his own” to 


of course 


as a and a claimant = for usual 


‘first” 


( lear 


pronect 
This 


the air 


lea CS 


to divorce intellectualism 


trom 
emotionalism, and to find exactly 


role Shteinberg did play 


what sort of 


Glancing briefly at the course of discovery 
outside finds that the classical 
studies of the U.S. Steel Research Laboratory 
began in October 1929, and the first publication 


by Davenport and Bain was in 1930— exactly 


> 
Russia one 


contemporaneous with Shteinberg both in in 
ception of experimentation and in publication 
Davenport's 1939 & Campbell Memorial Le« 
ture recognized only four publications prior to 
1930, and but one Shteinberg article published 
Vetallurcie 
It is generally considered in the West that those 


resear¢ hes 


outside Russia in 1934 in Recue de 
leading to such developments as 
in the ¢ ampbell Memorial Lecture 
the 


Portevin and Garvin in 


desc ribed 


were opened by French investigators 
1919 with their paper 
in the Journal of the tron and Steel Institute 
entitled “Experimental Investigation of the In 
uence of the Rate of Cooling on the Harden 
ing of Carbon Steels” 


However, these authors 


(Continued on p. 142) 
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Now, for the first time, electrolytic chromium 
metal is commercially available in tonnage quan- 
tities. It is being manufactured in ELECTROMET's 
new Marietta, Ohio plant. Electrolytic chromium 


can be advantageously used whenever additions 


of chromium of low iron content are needed 


For further information about electrolytic 


chromium metal and other ELectromet ferro 
alloys and metals, please contact the nearest 


ELECTROMET office listed below. 


The term ‘‘Electromet’ is a registered trade-mark of Union Carbide and Carbon Corporation 





ELECTRO METALLURGICAL COMPANY 


A Division of U 


30 East 


bide and Carbon Corporation 
42nd Street 


(Tq New York 17. N. Y. 


Electromet 


Ferro-Alloys and Metals 
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Early Research on 
Grain-Oriented Electrical Sheet 


YOUNGSTOWN, Onto 


In the article “Electrical Steel 
Steelmaking, Heat Treatment and 
Metallurgy” in February's Metal 
William Jones of Armco Steel Corp. writes that 
an important development in’ magnetic core 
Norman P. Goss of Cold Metal 


was the result of an experiment 


a Triumph of 
Scientific 


Progress 


material by 
Products Co 
different results” 

Nothing could 


designed to obtain entirely 
(p. 71 of the February issue 
be further from the facts 
Some time in 1930, the late Harry Sheldon 
then president of Allegheny Steel Co., and L.A 
Beeghly of the Cold Metal Process Co 


upon a joint undertaking to improve the quality 


agreed 


of electrical sheets and, if possible to develop 
an entirely new product. The idea back of this 
agreement was the known fact that our mills 
(the Steckel mills) could cold roll silicon steel 
whic h had neve been practicable before. ( old 
Metal Process Co. then employed Norman P 
Goss upon the advice of George L. Clark of the 
faculty of the University of Hlinois, and gave 
\lr. Goss the assignment to carry on this silicon 
steel project. Some preliminary work was done 
at the University of Illinois, where Mr. Goss 
worked with Prof. ] 
Later 


operation was set up which was partly on a 


Kunz in his laboratory 
Mr. Goss moved to Youngstown and an 


laboratory and partly ona production basis 

It was necessary to design a continuous 
furnace to operate with controlled atmosphere 
This furnace was the first furnace of its type 
constructed in this country and was built by the 
Electric Furnace Co. of Salem, Ohio. 

The research and experimental work was 
completed by making a number of carloads of 
grain-oriented — silicon strip. The preferred 
amount of the initial cold rolling and of the final 
cold rolling after the intermediate heat treat- 
ment was controlled by tests on laboratory 
samples which were measured for torque values 
on the torsion magnet suggested by Prof. Kunz. 
This unique control method enabled Goss to 


quickly determine the intermediate heat treat- 
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ing thickness which would give the best mag 
netic characteristics in the finished product 

The processing which was developed and 
which was covered by the Goss patent, No 
1,965,559, is the process which has been used 
by the steel industry in the production of the 
grain-oriented electrical sheet product, both in 
the United States and abroad. This U.S. patent 
issued July 3, 1934, was sold to Allegheny Steel 
Co. (now Allegheny Ludlum Steel Corp. ), to 
gether with Goss's Canadian patent. Allegheny 
subsequently licensed Armco and U.S. Steel 

Patents were also issued in numerous foreign 
countries which were retained by the Cold 
Metal Process Co., and a number of licenses 
were issued under these foreign patents. 

The above is written, not to belittle in any 
wav the large amount of laboratory and plant 
development which Armco has performed in 
subsequent years, and which has been dk 
scribed by Mr 


It is propet however, to correct the statement 


Jones in his interesting artic 


that the Goss discovery was an unplanned 
experiment 
W B La CK WOOD 


President 
The Cold Metal Products Co 


Correction to Article 
on Ford Foundry 


Berea, Ono 

In the February issue of Metal Progress there 
were some photographs and comments pertain 
ing to our operation (“Controlling Metal Qual 
itv at Ford’s Cleveland Foundry”, p. 87). On 
p. 89, Fig. 8, the statement reads “carbon, sul 
phur and phosphorus are determined by con 
ventional combustion methods”. This statement 
is in error and should have read “carbon 
sulphur and phosphorus are determined by 
conventional methods”. 

The printed statement has caused us con 
siderable embarrassment. I feel sure that at the 
time the statements to accompany the photo 
graphs were being prepared, it was clarified 
that these elements were determined by con- 
ventional methods. 

We would appreciate very much if a correc- 
tion statement would be made to rectify this 
misinformation. 

E. L. BucumMan, Manage 
Quality Control Department 
Cleveland Foundry 
Ford Motor Co. 











Parabolic Radiant Tubes 
Now Made by ‘PSC’ 








to Your Order |: 


PSC Now Furnishes ‘Thin Wall’ Radiant 
Tubes of all Types, and for All Furnaces 


We wish to announce that, follow- 
ing a patent expiration, The Press- 
ed Steel Company now furnishes 
all types of radiant tubes, including 
parabolics. As a leading fabricator 
of furnace parts, PSC offers a 
wealth of experienced engineering 
assistance and production know- 
how. 


PSC sheet alloy furnace tubes fea- 
ture: (1) Smooth interiors—uniform 
gas flow, less burning out. (2) Thin 


walls—-less heat-up time and fuel. 
(3) 33 to 50%, lighter — lower 
initial cost, easier handling. An- 
other outstanding feature is their 
return bends, fabricated to assure 
uniform wall thickness throughout. 
Write as to your needs. 


HEAT-TREAT Fixtures for Every Use 
PSC sheet alloy annealing and car- 
burizing equipment is fabricated in 
any size, design: retorts and covers; 
boxes, baskets, fixtures, tubes, etc. 











PRECISION ASSEMBLY of the 
most complicated designs of 
internal and external furnace 
tubing is a PSC specialty. 


Send jor HEAT 
TREAT CATALOG 54 


THE PRESSED STEEL COMPANY 


ro | 


WILKES-BARRE, 


PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 


OFFICES 


IN PRINCIPAL 


CITIES 


MAY 1954; PAGE 


129 





Personal Mention 








Joseph Daniels 


Josepu DaNntecs, professor of min- 
ing engineering and metallurgy at 
the University of Washington, is re- 
tiring at the end of the current school 
year after teaching at Lehigh Uni- 
versity and the University of Wash- 
ington since 1907. Professor Daniels 
received the B. Sc. degree from Mas 
sachusetts Institute of Technology 
in 1905 and the M. Se. degree from 
Lehigh University in 1908, and the 
degree of engineer of mines in 1933. 
He was an associate professor in 
mining engineering at Lehigh Uni 
versity from 1907 to 1911, and acting 
head of the department in the final 
year. In addition to his professorship 
at University of Washington from 
1911 on, Daniels was a member of 
the Industrial Minerals Committee, 
Washington State Planning Council 
1934 to 1944 and from 1938 
to the present he has acted as con- 
sulting engineer with the U. S. 
Mines. The author of 
numerous papers and articles, Pro- 
fessor Daniels is a member of the 
A. I. M. E., Institute of 
Mining and Metallurgy, American 
Society for Engineering Education, 
and the 
Professor 
Daniels was chairman of the Puget 
Sound Chapter @ in 1941-42, and 
served as assistant coordinator, War 
Advisory Committee @ 
1942 to 19-44, 


from 


Bureau of 


Canadian 


Association for 
Advancement of Science. 


American 


Products 
from 
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Edgar H. Dix, Jr. 


Epcar H. Dix, Jn., assistant direc- 
tor of research of the Aluminum Co. 
of America, recently received the 
Frank Newman Speller Award of 
the National 
sion Engineers, an award given an- 
nually in recognition of achievement 


Association of Corro- 


in corrosion engineering. Its presen- 
tation to Mr. Dix is the result of his 
outstanding work for more than 30 
years in the field of corrosion engi- 
neering with aluminum and magne- 
sium at Alcoa’s Aluminum Research 
Laboratories. A graduate of Cornell 
University, Mr. Dix received an 
M.E. degree in 1914 and an M.M.E. 
in 1916. 
the Aluminum 


He began his work with 
Co. of 
1919, and his major interest has been 


America in 


in the development of aluminum and 
magnesium alloys to meet specific 
industrial uses, an important consid 
eration being the effect of metal- 
lurgical structure on the resistance 
to corrosion and stress-corrosion and 
the control of structure by composi- 
tion and heat treatment to obtain 
maximum resistance. He has given 
special attention to aircraft corrosion 
problems. In 1947 he received the 
Francis J. Clamer Medal from the 
Franklin Institute in recognition of 
his contributions to the development 
of high-strength corrosion resistant 
aluminum alloys. In addition to his 
membership in the National Associ- 
ation of Mr. 


Corrosion Engineers, 


a member of the American 
Society for Testing Materials, Society 
of Automotive Engineers, American 
Association for the Advancement of 
Science, and the British Institute of 
Metals. He also is a member of the 
Subcommittee on Aircraft Struc- 
tural Materials of the National Ad- 
visory Committee for Aeronautics, 


Dix is 


and for a number of years served as 
its chairman. Mr. Dix presented the 
Edward deMille Campbell Lecture 
before the A.S.M. in 1949. 


Robert C. Brown @ has been ap- 
pointed to the newly created position 
of division purchasing agent in the 
industrial chemicals division of the 
American Cyanamid Co., New York. 
Mr. Brown formerly was purchasing 
agent for Jefferson Chemical Co., 
Inc., New York. Before that he was 
with the Lummus Co. in New York 
as senior project engineering buyer, 
and during World War II he was 
purchasing officer for the Corps of 
Engineers, U. S. Army, North At- 
lantic Division, New York City. 


W. Irwin Pollock @ has been pro- 
moted to the position of chief engi- 
Downington (Pa.) 
Works, Inc., a division of 
Steel Tank Co., 
Pollock 
Works in 
estimating, 


neer at Iron 
Pressed 
Milwaukee. Mr. 
joined Downington Iron 
1946 and served in the 
and sales 
engineering departments for seven 


years. From February 1953 until his 


engineering 


recent appointment, he was manager 
of the New York sales office. He is 
a graduate of Pennsylvania State 
College with a B. S. degree in civil 
engineering. 


John Hamilton Crankshaw @ has 
been promoted to vice-president in 
charge of engineering at the J. A. 
Zurn Mfg. Co., affiliates, 
American Flexible Coupling Co. and 


and _ its 


the Zurn Research and Development 
Co. of Erie, Pa. Mr. Crankshaw was 
formerly executive engineer at Amer- 
ican Flexible Coupling Co., and be- 
fore becoming associated with Zurn 
and its affiliates he was with the 
General Electric Co., where he 
worked before and after World War 
Il in the engineering department. 
He is a graduate of Massachusetts 
Institute of Technology, where he re- 
ceived his M.S. degree in 1940 





The recent tremendous increase in the use 
of tube instead of wires for instrumentation 
and control purposes has led to an important 
new development—cabled tube. This is an 
armored group of long tubes twisted together 
to permit bending without distortion. An 


Since the tubes carry not electricity but air, 
nitrogen, helium, or a fluid, they are espe- 
cially attractive in potentially explosive loca- 
tions, as in refineries and chemical plants. 
Utilities are also turning decisively to this 
new cable, while automatic process control 


insulating tape is wrapped over the bundle 
of tubes to prevent electrolytic action. Then 
interlocking, flexible galvanized steel armor 
is applied, like BX. This protetts the tubes 
from injury during shipment, storage, in- 
stallation, and in service. Standard fittings, 
boxes and cabinets can be used for junction 
boxes and terminations. To make it possible 
to readily identify each tube, one tube in each 
layer is colored; the position of each tube in 
each layer in relation to the coded tube 


(automation) is a rising application. 


Revere, as a supplier of tube for this pur- 
pose, calls this cabled tube development to 
your attention as a matter of general and 
perhaps specific interest. See Revere for 
copper, aluminum and brass tube and pipe, 
electric welded steel tube, and lockseam 
tube. Call the nearest Sales Office. 


remains the same throughout the length of A, EP UERP 
the cable. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


The tubes usually are copper, but aluminum 
tubes can be used for special purposes. For 
unusually corrosive situations, a plastic outer 


sheath can be applied. As many as 19 tubes, Mills: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Mich.; 
, 


“= . : Les Angeles Riverside, Calif.; New Bedford, Mass.; Rome, 
%4” OD, can be cabled, and supplied in N.Y. Sales Tees in Principal Cities, Distributors Fverywhere 


lengths up to 1,000 ft. ; SEE “MEET THE PRESS” OM MBC TELEVISION, SenDAYS 


Showing the construction of Crescent 
Armored Multitube, made by Crescent 
Insulated Wire and Cable Co., Trenton 5, 
N. J., which will supply further informea- 
tion on request. 
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Personals 


Arthur D. Schwope @, former 
division chief of mechanical metal 
lurgy at Battelle Memorial Institute, 
Columbus, Ohio, is now director of 
for Brush 
division of the 


research 
Co., 
Clevite Corp., ¢ ‘leveland. 


metallurgical 


Laboratories 


Matthew J. Galvez @ is now em 
ployed as a metallurgist for Arwood 
Precision Casting Corp., Brooklyn, 


N.} 


Franklin Page, Jr. @ has resigned 
the Sierra Engineering Co 
Madre, Calif., to become a 
the company of 
Conzelman and Page, Inc., Arcadia 
Calif. 


from 
Sierra 
partner 


in new 


Ira C. Matthiessen @ has been 
appointed district sales manager for 
the Columbia Tool Steel Co. for the 
Cali- 
fornia, with headquarters in Los 


territory covering southern 
Angeles. Mr. Matthiessen is a Cornell 
University graduate, and has been 


with the company since 1942 





ALWAYS Ow bUTY 


ELECTRIC 
FURNACES 


‘SS. hardening 


H.S.S. Heat Treating at New Britain 
Requires Accuracy 


That's why they rely on Sentry Model Y electric Furnaces (see above) 
with the renowned Sentry Diamond Block atmosphere control. At the 
Screw Machine Products Division of the New Britain Machine Co., 


New Britain, Conn., they heat treat form tools, counter bores, 
reamers, gauges and fixtures, all of which must be completely free 
of decarburization and oxidation. Only Sentry is “Always on Duty’ 


to guarantee this high performance. 


For optimum hardness with « 


eat H®&. steels with Sentry Mo 


lel 


This dovetail form tool 
must be perfect. The 
heat treating must be 
perfect also. 

n, heat 


protection against decarburizati 


Furnaces 


ale or 


and Sentry Diamond Blocks 


Request Catalog N-35 


Illustrates and de- 
scribes all sizes of 
Models Y and YP 
Furnaces and The 
Sentry Diamond 
Block Method 
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*High Speed Steel 


> 


THE SENTRY COMPANY 





Robert B. Neumann @, formerly 
a foundry trainee with the | 
Mfg. Co., New Britain, Conn., is 
now a product engineer with James 
B. Clow & Sons Co. at the Coshocton, 
Ohio, plant. 


1ion 


Ralph R. Nash @, professor of 
metallurgical engineering at Rensse- 
laer Polytechnic Institute, is begin- 
ning a program of research sponsored 
by the Wright Air Development 
Center, Materials Laboratory, Wright- 
Patterson Air Force Base near Day- 
ton, Ohio. The objective of this study 
is to develop new magnesium-base 
alloys containing additions of titani- 
yttrium and 
other high melting point elements to 


um, hafnium, rhenium 


meet requirements for high strength 
at elevated temperature. 

Eric B. T. Kindquist @, former 
wire mill superintendent and assist- 
ant works manager for the Eastwood 
Nealley Corp., Belleville, N. J., has 
been appointed vice-president and 
general manager of the Garfield Wire 
Division of the Overlakes ¢ orp., at 
Garfield, N. J. Mr. Kindquist began 
his metallurgical career in the re 
search laboratory of the International 
Nickel Co. at Bayonne, N. ]J., later 
becoming research engineer for the 
R.C.A. Mfg. Co. at Harrison, N. ] 
For several years he was associated 
with Battelle Memorial Institute 
Columbus, Ohio, as a research engi- 
neer specializing in the physical 
metallurgy of nonferrous metals. 


Leonard J. Edwards @ has been 
appointed vice-president in charge 
of sales of C. I. Hayes, Inc 
dence, R. I. 


Provi- 


Omar V. Greene @ has been ap- 
pointed general sales manager of 
the Carpenter Steel Co., Reading, 
Pa. New 
England manager for the company 
with headquarters in Hartford, Conn 
He joined Carpenter in 1928 as a 
metallurgist and in 1940 
manager of tool and alloy steel sales. 
Prior to his New England appoint- 
ment, Mr. Greene was assistant gen- 
eral sales manager and manager of 
product development. 


Mr. Greene was formerly 


bec ame 


Ivan B. Robinson @ is now em 
ployed as a research engineer at the 
Aluminum Research Laboratories of 
the Aluminum Co. 
New Kensington, Pa. 


of America in 





A grinding operation is eliminated 


Finish and accuracy to size are vital in fabricating 
this hinge pivot pin. When the Company used ordi- 
nary Type 303 Stainless, machined finish was poor 
and parts had to be ground before delivery. Then 
they made just one change. . . to Carpenter Stainless 
No. 8 (Type 303). Now finish ts fine, size tolerances 
so close that final grinding is eliminated. 


Part cost reduced 50% 


When the change was made to Carpenter No. 8, 
things started to happen. All troubles previously 
encountered—including troubles with finish, tools 
Ne) ' ith ] f th and production, were cleared up. In fact, production 
U wi 0 em has improved to a point that the Company makes an 
estimated saving of at least 50%. That's a saving 
worth having especially when it can be done 
so easily. 


Tool runs between grinds jump 100% to 200% 


Before this shop switched to Carpenter Stainless, 
tools had to be reground every 8 hours or less. Now, 
they run 18 to 24 hours between grinds. It all adds 
up to more proof that the difference in stainless 
steels is Carpenter quality and uniformity. You can 
see the difference in speed, quality -and profit in 
your own shop—when you specify “Carpenter” on 
your next stainless order. 


Make the one change that counts... 


change to a rpenter [___Free-Machining Stainless | 


toke the problems out of production 


THE CARPENTER STEEL COMPANY, 133 W. Bern St., Reading, Pa. 
Export Department: The Carpenter Steel Co., Port Washington, N.Y.—"“CARSTEELCO” 


For fast delivery, call your nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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Personals 


John W. Juppenlatz @ is secre 
tary-treasurer of the newly organized 
Quaker Alloy Myers 


town, Pa 


Casting Co 


L. D. Richardson @, 


from divisional manager to national 


promoted 


supervisor of sales and service for 
the Eutectic Welding Alloys Corp., 
New York, will make his headquar 


Walter L. Jr. @ received 
the B. S. degree in metallurgical engi- 
neering from the Missouri School of 
Mines and Metallurgy in 


Irvin, 


January 
1954 and is employed in the metal- 
lurgical laboratory of the 


‘Ton ] ( ) 


Hughes 


Houston, Texas. 


Morton J. 
cepted the 


Dischind @ has «a 
position of associate 
research labora- 
tories of the Titanium Alloy Mfg. 


Div. of National Lead Co. at Niagara 


metallurgist in the 


Harry G. Anderson @, for the past 
three years district manager at Birm- 
ingham, Ala., has been transferred to 
the Newark, N. J., office of the Link- 
Belt Co. Mr. Andersen started with 
the company in 1937 


where he served in Various ¢ apacities 


in Chicago 


in the engineering department and 
the district sales office. In 1948 he 
Milwaukee 
as district sales engi- 


was transferred to the 
office to serve 


neer, and had been in Birmingham 


1951. He attended Northwest- 
ern University, Illinois Institute of 
Technology and_ the 


since 


ters in Detroit. Falls, N. Y. 


University of 





Wisconsin. 





George Sathre @ has been ap 
pointed manager of the metal divi- 
sion of the Atlantic branch of Na- 
Lead Co., New York, after 
having been manager of the Cleve- 
land branch 
1959. He 


Cleveland in 1942 as a salesman and 


Cun 


FURNACE CONVEYOR 


tional 


metal division since 


joined the company at 
in 1947 was appointed metal sales 
manager of the branch. 


R. Clyde Wolfgong @ has been 
promoted from general sales man 
ager to vice-president in charge of 
sales at Electro Refractories & Abra 
Buffalo, N George 
V. Michie @, a vice-president of the 
same firm since 1945, was appointed 
to the new office of director of public 
relations. Mr. Wolfgong joined the 
company as a sales engineer in 1941, 
and Mr. Michie has been with Elec- 
tro since 1931. 


sives Corp., 


iS SIX WAYS BETTER 


wit STANDARD ALLOY 


Long, trouble-free operation with a Standard Alloy 
Belt Conveyor is the natural result of (1) rugged 
construction, (2) greater strength, (3) long spans, 
(4) longer life—more than 18,000 hours, (5) simple 
maintenance, and (6) low cost. 


Donald Keith 
merly with E. 
& Co., 
is now employed by Chase Brass & 
., Waterbury, Conn., 
assigned to the research and develop- 


Magnus @, for 
I. du Pont de Nemours 
in the atomic energy division, 
Copper Co., Inc 
ment department and engaged in 
Specify a- Standard Alloy Belt Conveyor for your work on titanium. 


hardening or annealing furnaces. Write for Bulletin 
No. 3. S. W. Madsen @ has been ap 
pointed assistant vice-president of 
the Shieldalloy Corp., 
Metallburg, Inc., and is continuing 
Ji in the technical sales of powdered 

{ minerals, metals and alloys, as well 
as master alloys and metals of tung- 

ey nen Aa dle cx anen kane oe i j sten, titanium and chromium pro- 


duced at the Newfield, N. J., 
Ld INDIANAPOLIS HICAGO rh. wa KEE 
Arcee ss Ee, || far tas. 


Otte 
a0 N. ““iiiwouhes ‘. ; } ; { 
sistant to the general manager o 
ITTSBURGH chev LAND tw YORK CITY DETROIT £ g 
Crick ald Chas, Je. w. 
P Lake Ave. 
Puna 


Shae et. Genrin orsyth Kester Solder Co., Chicago, is now 
w. 
=. 
nw. w. Ave. Bids. 51 Converse mont 








a division of 


plant. 


Elbert D. Tripp @, formerly as- 


ames Couzens Highway " . 
ee Mass. alesis production control manager at Micro- 
 Bethernta Aliay Product Ce. cast Division of Austenal 
2204 8. Atlan 


tories, Inc. 


Labora- 





, in the same city. 
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Armour ammonia helps Singer build a 


machine that sews 83 stitches per second ! 





Case hardening the key parts was the problem. 


Here’s how Singer's Bridgeport engineers solved it! 


With Singer industrial sewing machines operating at 
speeds up to 5,000 stitches a minute on all kinds of 
materials, wear of certain parts is a major problem. The 
use of Armour ammonia in case hardening vital parts 
for high-speed machines by nitriding and carbonitrid- 
ing has enabled us to lengthen the wear-resistant quali- 
ties of these machines. 

“Better hardness, elimination of surface removal by 
cleaning, and the reduction of secondary operations 
have contributed to producing newer and better ma- 
chines, which are operated at higher speeds with re- 
duced wear. This has been made possible through the use 
of Armour ammonia in surface hardening processes.” 


Chief Metallurgist, Bridgeport Works, 
The Singer Manufacturing Co. 


Extra benefits with Armour ammonia 


When you buy Armour ammonia, you get pure, dry, 
dependable ammonia, and you get it fast! Besides that, 
we send you the latest information on surface harden- 
ing (like the 8 free booklets offered at right). And, if 
you need assistance with one of these new processes, 
experienced men in our Technical Service department 
will help you install the equipment! 

Armour sponsors a fellowship at Massachusetts In- 
stitute of Technology for the study of modern metal 
treating. Information from this basic research is also 
available to you. 

So take advantage of Armour'’s special service. Order 
Armour Ammonia today! 


Save money on our tank 
truck delivery service! 


CLIP AND MAIL THIS TODAY! 


Please send me free copies of the booklets which 
| have checked 


) “Ammonia Cylinder Installations for Metal 
Treating” 


0 “Effective Use of Dissociated Ammonia” 


0 “The Nitriding Process—Factors Influencing 
Ammonia Consumption” 


0 “A Survey of Industrial Corbonitriding Process” 
0 “The Constitution of Carbonitrided Cases” 


0 “Investigation into the Carbonitriding of Plain 
Carbon Stee!” 


0 “The Carbonitriding of Alloy Steels” 


0 Tank truck service information 
Nome 
Firm 


Address 


State 
P5 


PUM acmconcte, Duin 


Armour and Company + 1355 West 31st Street 
Chicago 9, Illinois 
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a special message 
for 
appliance 


manufacturers 


need a finish 
that blocks corrosion by specify 


itself—or under paint? En :anolea: 


You can solve any problem of non-ferrous finishing . 
maximum corrosion protection . . . sparkling clear or colored 
decorative finishes, firm and lasting base for paint . . . with 
these two words —‘‘specify Iridite’”. For example 


ee ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors. 

& ON CoppE...lridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 

Gi ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. Process 
in bulk. 


& ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
lridite coating is not a superimposed film, cannot flake, 
chip or peel. 


WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
data. Write direct or call in your Iridite Field Engineer. He's listed under 
“Plating Supplies” in your classified telephone book. 


METAL PROGRESS; PAGE 136 





Personals 


Stuart K. Oliver @ has been ap- 
pointed sales manager of the 
Rawlins Brothers Division of Solar 
Steel Corp. of California, Los An- 
geles. Mr. Oliver, who has been 
closely associated with manufacturers 
of Southern California the past 6 
years as an advisor on metallurgical 
problems as well as sales work, is a 
graduate of the University of Michi- 
gan in 1929 with a degree in metal- 
lurgical engineering. He then joined 
the Delco Products Division of Gen- 
eral Motors Corp., and later became 
chief metallurgist. In 1938, he trans- 
ferred to the Electromotive Division 
to establish and supervise the heat 
treating, foundry and plating depart- 
ments. During the war he was with 
the Eastern Aircraft Division of 
General Motors as administrative 
engineer and director of metallurg, 


Victor F. Zackay @ has resigned 
as assistant professor of metallurgy 
at Pennsylvania State College to join 
the engineering staff in the scientific 
laboratory of Ford Motor Co., De 
troit, as research engineer. 


Robert J. Johnson @ has joined 
the Pittsburgh technical section of 
the International Nickel Co., Inc., as 
metallurgist in the development and 
research division. A graduate of 
Pennsylvania State University, Mr. 
Johnson prior to his present appoint- 
ment was chief metallurgist with the 
Round Chain Companies, Cleveland 
Previously he had been with Repub- 
lic Steel Corp., Massillon, Ohio, serv- 
ing in the metallurgical research 
laboratory, and also as plant mainte 
nance metallurgist for two integrated 
steel plants at Canton and Massillon 


John Maranchik, Jr. @ has be 
come a partner in the firm of Metcut 
Research Associates, Cincinnati, and 
is manager of the metallurgical 
processing division. 


Leonard Crane @ has been ap 
pointed manager of the Chicago 
office of Baker & Co., Inc., Newark, 
N. J., afte: having been a sales rep- 
resesntative in the midwest for the 
company for the past 15 years. 


D. M. Schmid @ is president and 
treasurer and Ralph Cubbler @ is 
vice-president and secretary of the 
recently organized Techalloy Co., 
Inc., Rahns, Pa. 





SCOVILL / ALUMINUM SHEET 

™ 

a Partner in your drive Me 
for Lower Costs 


Yo 
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Here is a new and superior commercial Aluminum Sheet . .. now available 
in a wide range of standard wrought alloys . . . with these outstanding 
advantages for fabricators: 
¢ NEW controlled uniformity of temper throughout each coil. 
¢ NEW control over grain size spread and inherent directional 
properties. 
NEW uniform tolerances on width, thickness, length and 
edgewise straightness. 
Effective aid in minimizing “orange peel” effect and “earing.” 
Extra long coils help reduce machine down-time on long runs. 
Clean, smooth surfaces. 
Temper and chemical tests on each shipment to assure meet- 
ing customers’ requirements. 
You will find that these important differences in Scovill’s new TRUSPEC 
Aluminum Sheet add up to differences you can SELL in your fabricated 
aluminum products. Get in touch with us at once for full details. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone Waterbury 4-1171. 


= - @ Scovit si oeee 


BRASS BRONZE a NICKEL SILVER * ALUMINUM 
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Wilson “ROCKWELL” 
Hardness Testers 


NOW 


you can own 


the BEST 


for only 
fo Yo | ©) 


B. Br 


3-JR MODEL 


6 Features for Tool Room 
and Production Testing 


This Model 3-JR WILSON “‘“ROCKWELL”’ Hardness Tester is prov- 
ing invaluable for tool room use and most production testing. 
It will pay for itself many times over by eliminating costly 
complaints from your customers. 


These features make for accuracy and long life— 


1 Totally enclosed dirt and 
dustproof ""Zero-minder" 
dial gauge. 


4 Gripsel clamp screw for 
quick change and proper 
seating of penetrator. 

2 Enclosed, easy-to-reach, 
variable speed dash pot. 

3 All controls 
conveniently grouped. 


5 Stainless steel 
elevating screw. 


6 Standardized weights. 


No matter what your hardness testing requirements, there is a 
WILSON “ROCKWELL” Tester to meet it. They are in two types 
— Regular and Superficial. They are in many styles with acces- 
sories for testing flats, rods, rounds and odd shapes. Ask about 
the WILSON TUKON for micro-indentation testing. Write us for 


complete information and recommendations. 
*Trade Mark Registered 


aA¢gco Wilson Mechanical Instrument Division 
AMERICAN CHAIN & CABLE 





230-F Park Avenue, New York 17, N. Y. 
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Personals 


P. W. Snyder @, a captain in the 
U. S. Navy, has been transferred 
from duty as director of ship design, 
Bureau of Ships, to duty as Com- 
mander, Boston Naval Shipyard. 


John B. Rittenhouse @, after two 
years as chief development metal- 
lurgist at Ampco Metal, Inc., Mil- 
waukee, has resigned to take the 
position of applications engineer 
at Applied Research Laboratories, 
Glendale, Calif. 


Emmett H. Mann @ is now em- 
ployed as sales manager for the Alloy 
Metal Wire Co., Prospect Park, Pa. 


H. W. Rathmann @, formerly 
development metallurgist for Vana- 
dium Corp. of America at Niagara 
Falls, N. Y., has been transferred to 
Cambridge, Ohio, as director of proc- 
ess research in the new research 
center which was opened by Vana- 
dium last December. 


Peter J. Provias @, formerly with 
Cockshutt Farm Equipment, Ltd., 
Brantford, Ont., has joined the staff 
of the International Nickel Co. of 
Canada, Toronto. 


Sheldon A. Spachner @ is now an 
associate metallurgist in the physical 
metallurgy section of the metals de- 
partment of the Armour Research 
Foundation, Chicago. 


Donald L. Palmer @, formerly 
with Wickwire Spencer Steel Co., 
Buffalo, N. Y., has accepted a posi- 
tion as metallurgist with Utica 
Division, Bendix Aviation Corp. 


George E. Dalbey @ has retired 
from the Mare Island Naval Ship- 
yard, Vallejo, Calif., where he was 
production metallurgist for 12 years 
He is now living in Lake Wales, Fla., 
where he intends to follow consult- 
ing metallurgy and agronomy in a 
small way. 


Herbert B. Fishman @ is now 
employed as a welding engineer at 
the Electric Boat Division of General 
Dynamics Corp., Groton, Conn. 


C. Dean Starr @ has resigned 
from the research staff at the Uni- 
versity of California, Berkeley, % 
assume the position of research di- 
rector for the Wilbur B. Driver Co., 
Newark, N. J. 





This monolithic roof of TAYCOR Ramming Mix is for 
a 1000-lb. basic direct arc furnace used to melt a variety 
of heat-resistant alloys. Furnace operates 16 hours daily 
at temperatures as high as 3400° F. Extensive tests have 
been conducted to improve roof life for this severe ap- 
plication. The result of these tests proved TAYCOR 
Ramming Mix lasted two to three times longer than any 
other refractory. TAYCOR roof life varies from a low 
of 200 heats to a 900-heat record high, depending upon 
the alloy being melted. 

TAYCOR is our trade name for Corundum-base super- 
refractory brick, special shapes, cements, patches and 
ramming mixes. The outstanding properties of 


Exclusive Agents in Canada: Same 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. Giesos 
Hamilton and Montreal ' 


T) 


TAYCOR are exceptional refractoriness, high hot load 
strength, superior resistance to mechanical abrasion and 
attack from iron oxide. 

These properties make TAYCOR the ideal refractory 
for hearths, piers, slot bottoms, front walls, skid rails 
of forge, heating and heat-treating furnaces . . . for small 
basic direct arc furnaces operated at higher-than-normal 
temperatures, requiring long heats . . . for linings of 
indirect arc furnaces . . . for rammed crucibles of high- 
frequency induction furnaces. Put TAYCOR to the test 
in your furnaces. For further information, write direct 


or call in a Taylor field engineer. 


7. CHAS. TAYLOR SONS <. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


REFRACTORIES SINCE 1864 © CINCINNATI * OHIO «+ USA 
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Fully Automatic Round 
Wire Straightened At 
needs OF 200 FPM| 


me.’ 


Mpermane WIRE STRAIGHTENING 


& CUTOFF MACHINE 


4 Sizes for 
Round Wire 
1/16" tol" Diameter 


® A complete departure from conventional machines. More com- 
pact and accurate, with throughput speeds to 200 f.p.m. depending 
upon size and type of material. 

@ Fully automatic feed-through, straightening and cutoff, with- 
out attention from operator, after end of coil is started through 
pinch rolls. 

@ All swelling or expansion of workpiece is prevented by new 
HYDRA-ELECTRIC AUTOMATIC CUTOFF. Electronic self- 
actuating shear eliminates all mechanical operating parts beyond 
Cutoff. Makes up to 60 cuts per minute. 

®@ Exclusive ROTO-DIE SPINNER is equipped with cylindrical 
straightening dies mounted in anti-friction bearing, instead of ordi- 
nary cast iron shoe-type dies. Virtually all friction, heat and rapid 
die wear are cee | Protects against changes in physical char- 
acteristics and surface of wire. 

@ Automatic scale removal from hot-rolled stock. 

@ Rugged construction. Timken bearings throughout. Ground and 

lished Smavroc steel rolls. All mechanism completely accessible 

or maintenance. 


Write For Brochure 


Supermatic 2-plane models for shaped wire also available 


THE MEDART COMPANY 7) (ous ts. mo, 
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Personals 


Duane A. Blair @ has retired as 
supervising engineer at the Holcroft 
Co., Detroit, and is now living in 
Eustis, Fla. 


Choh Yi Ang @ is employed as 
head of the development section of 
the metals and ceramics division of 
P. R. Mallory & Co., Inc., Indianapo- 
lis, after receiving the degree of 
Ph.D. in metallurgical engineering 
at the University of Illinois. 


Robert W. Bishop @, formerly 
metallurgical engineer for engineer- 
ing construction and maintenance 
organization at Kodak Park, Roches- 
ter, N. Y., has been transferred to 
Atlanta, Ga., where he is the super- 
visor of engineering and maintenance 
for the new processing plant of the 
Eastman Kodak Co. 


Robert C. Bradley @ is now 
metallurgical engineer with the 
Ladish Co., Cudahy, Wis 


John T. Ballass @, who was for- 
merly employed as metailurgical en- 
gineer at Whitlock Mfg. Co., Hart- 
ford, Conn., is now a graduate stu- 
dent at Lehigh University in the 
metallurgy department. 


Amold D. Arnaut @, formerly 
assistant sales manager of the New 
York office of the Denver Equipment 
Co., has joined the New York sales 
force of the Wall Colmonoy Corp. of 
Detroit. Mr. Arnaut is a metallurgical 
engineering graduate of the Uni- 
versity of Wisconsin. Following post- 
graduate work at the Polytechnic 
Institute of Brooklyn and Massa- 
chusetts Institute of Technology, he 
was research engineer for Sylvania 
Electric Products, Inc., New York. 


Edward Bennett @ has been ap- 
pointed general manager of Corson 
Refractories, Inc., Newark, N. J. 


Armando U. Gasparri @, formerly 
with Process Engineering, Inc., Som- 
erville, Mass., is now employed by 
the Pabst Engineering Equipment 
Co., Elizabeth, N. J. 


E. A. Capillon @, after five years 
with the J. L. Anthony Co., Provi- 
dence, R. I., has returned as metal- 
lurgist to the D. E. Makepeace Co., 
Attleboro, Mass. Prior to joining the 
J. L. Anthony Co., Mr. Capillon was 
connected with his present company 
22 years. 








AINSWORTH 
H-1550—TypelC........+ ++ $177.00 
H-1560—Type LCB......4.4-. 276.00 

(Capacity 200 gm., sensitivity 1/10 mg.) 

H-1570—TypeDL ......... $254.00 
H-1580—Type DIB ...... - 353.00 
H-1600—TypeB.. -....- 285.00 
*H-1605—Type BB 384.00 


(Capacity 200 gm., sensitivity 1/20 mg 7 1560, H-1580, H-1605 
are equipped with chainweight and notched beam. Magnetic 
dampers extra at $38.50 single end, $60.50 double end.) 


CHRISTIAN BECKER 
H-1803—Model AB-7. ....... $177.00 
H-1813—Model AB-4. . occ ee 85800 
(Capacity 200 gm., sensitivity 1/10» mg., 1/20 mg. with loads up 

to 100 gm.) 
*H-1823—Model AB-2 ....... $449.00 
H-1813-10 Model AB-5....... 310.00 
(Capacity 200 gm., sensitivity 1/20 mg. H-1813, H-1823 are 
equipped with dial reading chainomatic, notched beam, magnetic 
damper. H-1813-10 is same, but without damper.) 


H-1843—Model AB-1. ..... . . $695.00 


(Projectomatic with notched beam. Direct reading 0 to 100 mg. No 
loose weights required up to |.1 gm.) 


VOLAND 
*H-2440—No. 100 - + « $105.00 


(Ideal for student use. Aluminum cabinet. Single knob releases beam 
and pan simultaneously. Capacity 200 gm., sensitivity 1/10 mg.) 


H-2440-30. $235.00 
(Same as H-2440 but pee with notched beam, drum chain, 
equilibrium adjuster, and magnetic damper. No loose weights re- 
quired up to 1.1 gm.) 

H-2450—No. 200 cee eees 6's CURD 


(Similar to H-2440 but has o separate pan release.) 


H-2450-30 . $240.00 


(Similar to H-2440-30 but bie a nei pan release.) 


SARTORIUS "“SELECTA” 
*H-2424 Sartorius Selecta”. . . . . $890.00 


(Single pan; direct reading; no weight handling at all. Weights are 


placed on beam by merely rotating external knobs. Last 100 mg. 
projected on screen automatically.) 


Harshaw Scientific stocks many other types of balances 
including micro, semi-micro, specific gravity, etc. We will 
welcome your request for literature or specific information. 

*\ilustrated 


J HARSHAW SCIENTIFIC. 


IIVISION OF THE HARSHAW CHEMICAL CO 


c EVELANT 4 4 
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do your own small 


tool heat-treating 


with a | Waltz) 


small tool furnace 
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Russian Books .. . 


(Starts on p. 125) 

in turn refer back to an inspiring 
piece of work by Sweden's Bene- 
dicks in 1908, also in the Journal of 
the Iron and Steel Institute, namely, 
“Experimental Researches on the 
Cooling Power of Liquids, on 
Quenching Velocities, and on the 
Constituents Troostite and Austen- 
ite”. And so it goes, no human being 
ever having lived who was not obli- 
gated to, and dependent upon, those 
who preceded him. 

Certainly Shteinberg’s contribu- 
tions are first-class, ranked as they 
are in Russia ahead of those of 
Kurdyumov for whom there is inter- 
national respect; and he may prop- 
erly belong even in the total history 
as a pioneer in his field. The fact that 
the Davenport-Bain S-curve _ first 
received Shteinberg’s published at- 
tention as late as 1938 should be 
compared with Davenport's single 
reference in 1939 to Shteinberg. 
Those preparing the future textbooks 
in this field would do well to accept 
the responsibility of internationaliz- 
ing the science they discuss, by in- 
corporating such Russian contribu- 
tions as these of Shteinberg’s. 


RAIL STEEL AND FLAKING 


“Heat Treatment of Rails”; Sym- 
posium edited by i. P. Bardin; 
Akademii Nauk, U.S.S.R., Moscow, 
1950, 260 p. 

At a special seminar, apparently 
held in 1950 at the A. A. Eaikov 
Metallurgical Institute under the 
auspices of the Soviet Academy of 
Science, a score of authors presented 
15 papers which make up the chap 
ters of the present book. Both re- 
search and industry were repre- 
sented, the primary purpose being 
to discuss advances of the previous 
decade in both theory and practice 
and the improvement in quality oc 
rail steel. The result is a first-class 
textbook. 

In general, Russian rail technology 
has lagged a few years behind ours, 
showing as a utilization of lesser 
section lengths, lighter profiles, and 
lower carbon content. 

Nevertheless, their research pro- 
gram has been a vigorous one since 
the beginning of World War II. 
Shortly before that time they had 

(Continued on p. 144) 
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i It’s Experience 
that Counts 


in Building 


Vacuum Furnaces 


Fifty years of working with 
vacuum techniques . fifty years of 
building practical vacuum equipment. . . 
plus sixty years of making precision machinery 
. are Stokes’ unique background for the 
production of efficient vacuum furnaces. 
Stokes vacuum furnaces of many types are available Se se 
for melting and casting gas-free metals of extreme purity, 
high ductility and great strength; for sintering, 
annealing and degassing. Designs include furnaces for top 
or bottom pouring, for simple or multiple ingots, 
for centrifugal casting. We build tilting type induction-heated 


melting furnaces of 10 to 1000 pounds capacity; movable retort Operator regulates booster 


vacuum melting furnace. 


, . , P ‘ pump from central control 
resistance-heated furnaces for degassing and annealing in 10, 20 and 4 


é : panel. This is one of a battery 
30-inch retort sizes; two-zone furnaces with movable boat; and others. a8 06 Gites Vamem Gomes 


in @ major installation. 
Stokes Vacuum Furnace designs provide for future as well as 
for immediate needs. Ports for extra pumps, leads for extra 
heat input, room for larger crucibles, etc., are engineered into 
original equipment so that growing requirements and changing 
conditions can be met at minimum cost. 


Write for the latest information on Stokes Vacuum Furnaces. 
Above all, visit the Stokes plant at Philadelphia and see 
at first hand the finest engineering and manufacturing 
facilities in the vacuum furnace manufacturing field. 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipmert, Vacuum Pumps and Gages / Industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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DOW FURNACE 


Licks those 
tough jobs 

a 
Slashes your 
heat treat 
costs! 


"NO-GAP" OPERATION—A batch type furnace with less than 30 seconds 
between loads. Work chamber is never exposed to air. Loading is 
accomplished while slow cooling or quenching a previous load. 


GREATER PRODUCTION—The Dow Model "J" easily brings a 500 pound 
load from room temperature to 1500'F in less than an hour. Net capac- 
ity on light case work will range from 300 to 400 pounds per hour. 


COMPACT CONSTRUCTION—Occupies floor area of only 7'10" x 14'4” 
giving maximum production for minimum floor space. 


VERSATILITY—Ideal for carbonitriding, gas carburizing, clean hardening 
and carbon restoration. Hot oil quenching and atmosphere cooling 
equipment available. 


EXCLUSIVE FEATURES—High capacity fan combined with heat capacitor 
assures uniform case depth throughout each load «+ Forced circula- 
tion of quench oil assures uniform hardness with minimum distortion 
¢ Secied quench tank gives cleaner stock— minimizes fire hazard. 


Four WITH 


MECHANIZED, BATCH- 
TYPE, CONTROLLED 
ATMOSPHERE FURNACES 


12045 Woodbine Ave., Detroit 28, Mich. 
Phone: KEnwood 2-9100 
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Russian Books . . . 


(Continued from p. 142) 
initiated use of the heavier 110-Ib. 
and 131-lb. rail, greatly aggravat- 
ing a principal “quality” problem — 
flakes or shatter cracks. German dis- 
coveries of 1935 on the relationship 
of hydrogen to flaking soon received 
serious attention by Russian inves- 
tigators, and the present book is 
largely concerned with the elimina- 
tion of flakes. The book will receive 
no further mention here than to point 
to the novel development of a meth- 
ane theory for flaking, which stands 
in some contrast to common descrip- 
tions found in our own literature. 
This book should be translated by a 
group such as the American Railway 
Engineering Association, both for its 
treatment of quality problems and 
its descriptions of special researches 
on end hardening, induction harden- 
ing, and special alloys. 


CASTINGS 


“Steel Castings”, by P. F. Vasilev- 
ski, Government Scientific-Technical 
Publishing House, Moscow, U.S.S.R., 
1950, 405 p. 

This is strictly a foundry text con- 
taining no physical metallurgy, but 
treating the technology of pattern 
and mold design, pouring, gating 
and risering. The treatment is me- 
thodical, each subject being reduced 
to a stepwise set of rules in one-two- 
three order, with special considera- 
tion to practical problems. There are 
141 figures, some quite effective. 
Several photographs show a shaking 
stool in operation in a Russian found- 
ry, capable of handling 40-ton loads. 
Practically all of the 27 references 
in the bibliography are to Russian 
literature. The author is a Stalin Prize 
Laureate. 


“The Repairing of Defective Cast- 
ings”, by N. N. Smelyakov and N. 
F. Kosarikov; Government Scientific- 
Technical Publishing House, Mos- 
cow, 1950, 220 p. 

With no exact analog in occidental 
literature (so far as the reviewer's 
information extends), this small book 
has the ambitious purpose of cover- 
ing a great number of welding, sol- 
dering, and surface treatments — in- 
ternal and external, structural and 
decorative — for steel, cast iron, and 

(Continued on p. 146) 

















SALES AND 


EXECL 
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GENERAI 


Making heat perform better 
is a Salem-Brosius specialty 


SaceM-Brostus, LNC 






This new installation of Salem-Brosius rectan- 
gular, gas-fired soaking pit furnaces conditions 
steel ingots for further processing— works 
around the clock for one of the country’s out- 
standing steel makers. Ingots are heated faster, 
more uniformly and at lower cost in these 
furnaces. Double-pass, metallic, needle-type 
recuperators that preheat combustion air and 
reduce fuel costs are an outstanding feature of 
the design. Low maintenance, easy operation 
and long service life are standard with Salem- 
Brosius designed furnaces. 

Salem-Brosius engineers are specialists in per- 
formance and control of heat in manufacturing, 
offering furnaces custom-built to your require- 
ments. Salem-Brosius furnaces assure you maxi- 
mum high-quality output at minimum initial, 
operating, and service costs. 

We would like to tell you more about the 
efficiency of these new units, and also about the 
well-known Salem-Brosius circular soaking pits. 

If your modernization or expansion plans call 
for heating or heat treating furnaces of any 
kind, furnace charging or forging manipulation 
equipment, valves, or hot materials handling 
machinery; write, wire, or phone Salem-Brosius! 






248 FOUREH AVE., PITTSBURGH 22, P 
OFFICES: SALEM, OHIO 
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Westinghouse Presents: 








FLY DVS H UP! 
“Westinghouse 


New lechmques offer 





Industrial Fluoroscopy 


Cheaper, Faster 
Internal Inspection 


Westinghouse has lifted the curtain on its newest aid 
to industry: INDUSTRIAL FLUOROSCOPY, a 
twelve-page color booklet that explains and illustrates 
the uses of fluoroscopy for non-destructive internal 
inspection. 


INDUSTRIAL FLUOROSCOPY carries full infor- 
mation on the three methods of fluoroscopic testing: 
General Fluoroscopy for gross detail, High Bright- 
ness Fluoroscopy for medium detail and High Defini- 
tion Fluoroscopy for fine detail. The booklet includes 
the case history of how the Hercules Powder Com- 
pany solved their ticklish rocket powder inspection 


you CAN BE SURE...iF iTS 


problems. In addition, INDUSTRIAL FLUOROS- 
COPY explains and illustrates the Fluorex Image 
Amplifier — a useful accessory that may be used with 
any of the above methods to intensify image brightness 
more than 200 times. 


If you are looking for a practical, economical way to 
solve your internal testing problems, send for this 
descriptive booklet today. Fill in and return the cou- 
pon below, or call your local Westinghouse X-Ray 
representative, 


Westinghouse Electric Corporation 
Industrial X-Ray, Department 0-93 
2519 Wilkens Avenue 
3altimore 3, Maryland 


COPY! Please send me my copy 
Name... 
Company 
Address. . 


City... Zone State 


Yes, I am interested in INDUSTRIAL FLUOROS 


Westinghouse 


5-08293 
eee @eeeeae ee eeeaee eae eaeecaee 
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CORROSION RESISTANCE 


RESISTANCE TO SCALING 
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HERE’S THE 
ANSWER 
TO FAST 

ACCURATE 

SELECTION 

OF STAINLESS 
STEELS 


The answer to most of your questions about stainless 
steels are right at your finger tips, when you use Crucible’s 
unique new Stainless Steel Selector. 

Want to know the machinability characteristics of a 
stainless grade? Resistance to corrosion or scaling? Physi- 
cal or mechanical properties? You can get the answers to 
these and other questions simply by setting the arrow on 
the Selector slide at the proper window. It’s just as quick 
and easy as that. 

And almost as fast as you get the answer, you can get 
the steel you need. For many of the REZISTAL stainless 
steels shown on the Selector are carried in stock in 
Crucible warehouses conveniently located throughout the 
country. 


To get your free copy just fill in and mail the coupon. 
Better do it now. 


7a 8... 9 We 


if oma | 


’ lp 
REZISTALe 


STAINLESS STEEL 
SELECTOR 


NOMINAL COMPOSITION 


HOW THE SELECTOR WORKS: 


Start with the problem. For example, resistance 
to corrosion in contact with copper sulfate. Just 
set the slide at the proper index number shown 
on the Selector (in this case on the back), and 
you have the answer in a second — grades 302 and 
316 are fully resistant to this form of attack. 


Crucible Steel Company of America 
Dept. MP, Henry W. Oliver Building 
Pittsburgh, Pa. 


Nome _ 
Compony 


Address 


eee 


CRUCIBLE first name in special purpose steels 


54 yeaus of Fine steolmaking STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY © SPECIAL PURPOSE STEELS 
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B. YERS OF STAINLESS PLATE have 
always found Carlson Weekly Stock 
Lists important, These lists tell them 
what they want to know about the 
size, gauge and type of stainless plate in 
stock at G. O. Carlson, Inc. Some time 
ago publication of these valuable lists 
had to be stopped... but now they are 
again available! 

Carlson Weekly Stock Lists enable 
users to see what is available for imme- 


diate needs. They can order Stainless 


for prompt delive 


of 
STAINLESS 


STEEL PLATE 


order from 
G. 0. Carlson, Inc. 


WEEKLY 


STOCK LISTS 


Steel Plate produced to chemical indus- 
try standards of excellence right “from 
stock”, pattern cut if desired. G. O. 
Carlson, Inc. provides this time-saving 
service to the ever-increasing number 
of Stainless plate users... and 
prompt delivery is more than a 
promise, it’s a fact! 

We will be glad to send you these 
weekly Stock Lists as a reminder of 
what's available at G. O. Carlson, Inc. 


A note from vou will “do the trick”. 


Stainless Steels Exclusively 


“CARLSON. we. 


Plates « Plate Products « Forgings ¢ Bars « Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal! Cities 
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Russian Books .. . 


(Continued from p. 144) 
nonferrous metals alike. Plant flow 
sheets and organization charts trace 
the casting process through inspec- 
tion to methods of correction. Weld- 
ing processes are covered extensively. 
Conspicuous for lack of descrip- 
tion, however, and often even for 


mention, are methods 


inspection 
other than pressure testing 


raphy, 


radiog- 
magnetic inspection, fluo- 
rescent die; also no metallurgical 
diagnosis is given for the defects that 
are encountered. Typography is very 
poor, and the work ambitious but 
mediocre. The 36 references are all 
Russian except one by Sam Tour on 
causes of rejection of nonferrous 
Russian 
translation series of foreign articles. 


castings, appearing in a 


FATIGUE FAILURES 


“Contact Fatigue of the Teeth of 
Spur Gears”, by G. K. Trubin; 
TsNIITMASh Book No. 37; Gov- 
Scientific-Technical Pub- 
lishing House, Moscow, 1950, 150 p. 

In Soviet Russia science is depart- 


ernment 


mentalized, each of a great number 
of sections being under a govern- 
mental administrative head or min- 
istry. Book No. 37 of TsNIITMASh 
(the Central Scientific Research In- 
stitute for Power Machinery Con 
struction) is issued under the aus 
pices of the Soviet Ministry of Power 
Machinery Construction. A mono 
graph rather than a book, it appears 
to he the thesis of a candidate for 
the Degree of Engineering Sciences. 
It covers an investigation begun in 
August 1946 and finished in March 
1949 on the subject of gear failures 
There are 96 references, mostly Rus 
sian, but with a fairly liberal cover- 
age of German, English, and Ameri 
for example, H. B 
Knowlton and E. H. Snyder in @ 
Transactions, Vol. 28, 1940, p. 687 

The first of eight chapters begins 
with a fundamental description of 


can researches 


gear failures by wear, pitting, chip 
ping of teeth, root fracture, and 
corrosion-fatigue fractures through 
the pitted zone. The discussion is 
precise, and more mathematical than 
corresponding American — publica- 
tions. Special fatigue machines are 
described having lubricating systems 
suited to the principal concern of 


(Continued on p. 148 





The Park Triple A Story: 


“Park Quench Oil gives us faster, deeper 
hardening with much less distortion,” 


says AL RIDINGER, 
President of METALLURGICAL, INC, 


At Metallurgical’s new 40,000 sq. ft. plant in Minne- 
apolis, Al Ridinger (right) shows Charles Wesley 
(left), President of Wesley Steel Treating, Mil- 
waukee, a quenching process as Larry Ridinger 
(center), Company Vice President, looks on. Here, 
wieg flap tracks for B-47 Jet Bombers are being 
quenched in a modern 8000 gallon system in which 
Park Triple A oil is circulated at the rate of 2000 
gations per minute. Using the latest type equip- 
ment, Metallurgical serves over 28 major industries 
in tha North Central area. 


inn 


WY 


, ~ 


— 


ius TRIPLE A QUENCH OIL was developed * Liquid ond Solid Carburizers + Cyanide, Neutral, 

fl . and High Speed Steel Salts « Coke + Lead Pot Carbon 
specifically to cool steel faster in the upper * Charcoal * No Carb * Carbon Preventer * Quenching 
temperature ranges, giving higher and deeper ee erne Oe cid Oto Pelican ee 
hardness. The final stage of cooling is slow 


and uniform for the best surface hardness and 


PARK CHEMICAL CO. 


depth of hardness penetration without danger 8074 Military Avenve © Detroit 4, Michigan 


of warping or cracking. Extremely stable, Park 
i ‘ : ‘ Sena free bulletin describing Park Triple A Quench Oil 
Triple A is not subject to breakdown, saponi- 


fication or rancidity. Name , Position 





Company 





Higher hardness, less distortion and longer life 


"38 , ; ; Add 
—Park’s Triple Action Quench oil . . . suitable a 





City —— 





-——-—-—_------- se - 


for use as a quench from any heat treating 





medium ... highly recommended for obtaining 


maximum hardenability. ; Fouts ts 3 cartes of bien whet ia, 
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with a7 CAMBRIDGE 


WOVEN WIRE CONVEYOR BELT! 


Metal parts are tempered and cooled on this specially fitted 
Cambridge Woven Wire Conveyor Belt. Entire operation is con- 
fi end automatic, requires no manual handling and elimi- 
nates batch operations! 





Regardless of whether your process temperatures range from sub-zero 
to as high as 2100° F . . . whether you use water rinses, acid pickles or 
other corrosive processes . . . a Cambridge woven wire belt can help you 
cut manufacturing costs by contributing to automation . . . continuous, 
eo production. 

Cambridge belts are all metal and can be woven from any metal or 
alloy. Thus, they are impervious to damage from heat, cold or corrosive 
conditions. That’s why they can be used to process parts or materials 
while moving from one location to another. Because of their open mesh 
construction they permit free circulation of process atmospheres, free 
drainage of process solutions. 

They are available in a wide range of specifications for carrying light or 
heavy loads, large or small parts. 

Special raised edges or cross-mounted cleats to hold your pment on the 
belt during flat or inclined movement are easily suppliec 


Get the full story—FREE! Learn how Cambridge Woven Wire Con- 
veyor Belts can help you boost efficiency by continuous, automatic 
production . . . automation! Write today for your free copy of this 
manual of belt applications. It’s the most complete text available 


4 
Or, for immediate advice, call in your Cambridge Field Engineer. 
You can rely on him to make just the right recommendation for 
you. Look under "Belting-Mechanical” in your classified telephone 
book, or write direct, for the Cambridge man nearest you. 


The Cambridge Wire Cloth Company 


metas LiL. special DEPARTMENT B 


WIRE |_| CONVEYOR+—+—+ METAL CAMBRIDGE 5. 
CLOTH BELTS *-t-TFABRICATIONS MARYLAND 


OFFICES IN LEADING INDUSTRIAL AREAS 
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Russian Books 


(Continued from p. 146) 

the thesis— namely, the study of 
fatigue failure as affected by oil type, 
viscosity, and rate of application. 
Factors of surface finish, gear pro- 
file, load distribution, plastic de- 
formation, seizing and temperature 
rise at contacting surfaces are also 
considered. 

At the close of the booklet, 
conclusions are listed with further 
subheads. Among these it will be 
found that the type of oil caused 
variations of approximately 11%, and 
that for oil of any one type the effect 
of high viscosity was always favor- 
able to prevention of fatigue frac- 
ture. The latter was presumed to be 
the result of a decreased maximum 
in contact stress, whereas the former 
was related to (a) alteration of the 
coefficient of friction and (b) phys- 
ico-chemical surface effects.  } 


Industrial Progress 
Related to 
Available Materials* 


UR NATIONAL progress has been 
largely determined by engineer- 
ing materials. A manufacturing proc- 
ess has to be carried out in equip- 
ment which will contain it within 
limits, and the equipment will de- 
termine in large measure whether 
the process is economically feasible 
and commercially profitable. 
Modern chemical products such as 
organic dyes, urea, synthetic rubber, 
nylon, Orlon, and Dacron aré almost 
always produced first in small 
amounts in the laboratory as the r 
sult of disciplined patience on the 
part of the research man. The next 
step is to produce a somewhat larger 
quantity of the new material to study 
its behavior and properties. Most im- 
portant of all, its potential as an in- 
termediate or final product in meet- 
ing some commercial need must be 
determined if possible. If these tests 
are satisfactory, then larger amounts 
for consumption must be produced 
promptly — at a predetermined rate, 
(Continued on p. 150) 


*Digest of “Chemical Develop- 
ments and Engineering Materials”, 
by Harold L. Maxwell, ASTM Bul- 
letin, December 1953, p. 47-50. 





NATIONAL CARBON 


TRAOE-MARK 


“National” carbon is found in more than 40% of this country’s blast furnaces. 


linings are bought on the basis of consistent, proved performance. Again and 


Wh 2 Like any other investment by cost-minded steel producers, ‘‘National’’ carbon 
Y: 


again, in over a hundred campaigns, “National” carbon linings have delivered: 


® Consistently longer life 





® Consistently smoother operation (even during 
ANOTHER ONE OF blow-in after bank) 


THOSE “NATIONAL” 
CARBON LININGS! 





Heres the record:31 “National” linings have aver- 


aged 2% million tons per campaign. Of these, 18 have produced 


more than 2'2 million tons and one is well over the 3% million 
mark. They’re still going strong! 


The term “National” is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


IN CANADA: Union Carbide Canada Limited, Toronto 


NATIONAL CARBONPRODuUcTs “@ 


BLAST FURNACE LININGS + BRICK + CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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THE GAS MACHINERY COMPANY 





Busy, busy, busy. An extremely busy man is the metal plant executive, 
especially when a new plant or plant modernization is the order 
of the day... 

Busy, busy. Material handling equipment, conveyors, Cranes, 
electric motors, lathes, presses, grinders, valves... 

How do we fit in? Here’s how: 


Our company manufactures furnaces for forging and heat treating 
—and it’s psa | dependable equipment. We fit into your plans be- 
cause we make rotary or straight-thru designs, continuous or batch. 
Our furnaces can be direct, radiant tube or convection heated. And 
we are particularly experienced in the high temperature field . . . 

Besides, we install cooling tables and conveyors, charging equip- 
ment and manipulators — everything required to make a complete 
furnace line! 


In your own case — how do we fit in? 


SALES REPRESENTATIVES 
LEWIS ¢., BAXTER McCONNELL SALES & NOBLE EQUIPMENT CO, 
2207 Ashland ENGR. CORP P.O. Box 39 
Toledo 10, Ohio 2809 Central Avenue LaGrange, Ohio 
Birmingham 9, Alabama 
KLIKA-STRIEBEL CO,  CIHIRISTY FIREBRICK CO, DAVID S. REYNOLDS 
3 West Jackson 506 Olive Street 34 Alderwood Rood 
Chicago 4, lilinois St. Louis 1, Missouri Boston (Newton Centre 59) Mass. 


Gas Piant Equipment and 
Industrial Furnaces 


16106 WATERLOO ROAD 


CLEVELAND 10, OHIO THE GAS MACHINERY CO. (Canada), ltd. 
Hn 


AMILTON, ONTARIO 
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Designers « Fabricators « Erectors 





Industrial Progress . . . 


(Continued from p. 148) 
of acceptable quality standards, and 
at a proper price. 

Here the engineer becomes in- 
volved. Coordinated engineering 
effort is required to bridge the gaps 
between research and commercial 
production. The final aim is always 
to build a plant within a conservative 
investment cost and one that will 
operate with a reasonable degree of 
continuity, yet produce a quality 
product. The same decisions have to 
be made for pilot plant and commer- 
cial plant — namely, where and how 
the plants will be built, the size of 
the unit, and the materials of con- 
struction. Additional requirements 
are equipment of all sizes and de- 
scription, and the staff with the 
know-how of plant operations. 

Choice of engineering materials 
should be based on several factors: 
corrosion rate, material cost, work 
ability, absence of product contami 
nation, and minimum of maintenance 
costs and least interruption of opera- 
tions. In regard to the latter two fac- 
tors, it has been pointed out that in 
one instance tantalum equipment, 
which cost 150 times as much as an- 
other metal, paid for itself within a 
vear. Again, heating coils for sul 
phate service made from 4-in. diam- 
eter lead pipe were replaced with 
silver coils which were very much 
smaller and yet had equivalent heat 
transfer. In addition to the « ustomary 
metallic and nonmetallic materials, 
plastics — One of the newer ones be- 
ing “Teflon” — exhibit interesting 
possibilities as materials of construc- 
tion for various fields. 

Successful chemical operations are 
paced by developments in and the 
availability of materials of construc- 
tion of high and uniform quality. The 
importance of establishing and ad- 
hering to standard specifications for 
materials is strongly emphasized. It 
is reliably estimated that every dol- 
lar spent on standards work by the 
E. I. @u Pont de Nemours and Co. 
results in a net saving of four dollars. 

The entire story of chemical prog- 
ress in the United States is a story of 
invention and initiative; of scientific 
research followed by bold develop- 
ments; and of management willing to 
provide financial backing for mature 
technica] judgment. 

R. W. Linpsay 





Carbon steels are better today than ever before. A major producer of 
both carbon and alloy steels, Republic is aware of this fact. Even so, 
there are limits to the application of carbon steels. Machine design 
may restrict the size of a part. High strength may be an essential 
combination with light weight. Sometimes surface hardness and 
ductility must be held within the limits. Such are the applications 
in which only alloy steels can perform definite tasks with certainty 
of results at lower ultimate cost. 


Take large sections— where hardness must be carried deep into the 
steel. Heavy crankshafts, connecting rods, piston rods, large gear and 
axles are examples. Here alloy steels are necessary, and the cost low 
in proportion to results. With carbon held constant, depth-hardening 
quality increases as the alloy content is increased. 


Sometimes weight and space limitations demand that smaller sections 
carry heavier loads safely. For safety’s sake, the answer must be alloy 
steels. Under repeated stress, high tensile strength and hardness do 
not necessarily indicate high fatigue properties. The load-carrying 
ability of a steel depends upon its alloy constituents and the form 
of the structure at the time it is bearing the load. 


A problem of high pressures at elevated temperatures may present a 
problem. But alloy steels have proved their high resistance to creep. 
Some stainless alloys maintain high strength up to 1800° F. They 
resist oxidation—therefore do not lose their strength appreciably 
through reduction of section. 


High elastic properties and strength may be the primary requirement, 
especially for welded structures. Weight reduction may be most 
important. In these applications, low carbon complex alloy steels 
offer distinct advantages. Such alloy steels at equal or higher yield 
points show low weld-hardening tendencies. Resistance to corrosion 
is improved. So is ductility of the weld. And retention of toughness 
at sub-zero temperatures, as well as creep resistance at high temper- 
atures, is better. 





FIELD 

ray REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES © CLEVELAND 1,0HIO 
Export Dept.: Chrysler Bldg.. New York 17, N.Y. 


To help you get the most from alloy steels, 
Republic offers you its unique 3-D Metal- 


/ / e 
lurgical Service. You benefit from the com- 
bined experience and coordinated efforts of 
three groups of highly-trained men—(1) the 


Republic Field Metallurgists; (2) the 
Republic Laboratory Metallurgists; (3) the 


Republic Mill Metallurgists. All work hand- 
in-hand to help you do the job you want : 
done with alloy steels at the lowest possible 


cost. Ask us about this service. 





Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 


MAY 1954; PAGE 151 





The above Marshall Fur- 
nace comes in Creep-Test 
and Tensile-Test types. 


The holding brackets are 
in Stationary and Com- 
pensating types. 


las 


The Marshall Control 
Panel regulates current 
in-put, minimizing fluc- 
tuations. 


‘Ty | 
‘*'Tortures 

That Reveal 
Actual-Service 


Behavior’ 


In the modern jet plane, the — the tem- 
perature the engine develops the more effi- 
ciently it uses the fuel, and the faster and 


farther the plane travels on a given amount 
of fuel. 


But here’s the rub—there is a limit to what 
engine rotor blades can stand! Hence the con- 
stant seeking for alloys that will endure both 
great heat and ge stresses, and the search 
among the borides, carbides, nitrides and sili- 
cides for the ideal compound. 


In this search Marshall Tubular Furnaces are 
having essential part. Marshall Furnaces are 
built to reveal accurately tensile strengths, 
creep rates, and stress-rupture data in th 
short and prolonged tests. 


Temperature control is an important feature. 
Temperature in a Marshall Furnace can be 
kept uniform over the entire specimen, spot- 
regulated, or graduated zone-by-zone. The 
Furnaces are in use in atomic energy research, 
in the automotive industry, aircraft industry, 
and many others. If necessary, furnaces can be 
altered for your conditions, or built special. 
Write regarding your requirements. 


MARSHALL PRODUCTS CO. 
270 W. Lane Ave., Cotumsus 2, On1o 


FURNACES -- CONTROL PANELS 
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Sources of Information 
for History of Gun Tubes 


(See article starting on p. 90 

“American Artillerists’ Compan- 
ion”, Louis DeTousard, Vol. I, C. & 
A. Conrad & Co., Philadelphia, 1809 

“The Ordnance Manual”, 2nd Edi- 
Gideon & Co., Washington, 
D. C., 1850; 3rd Edition, J. B. Lip- 
pincott & Co., Philadelphia, 1862. 

“On the Physical Conditions In- 
volved in the Construction of Artil- 
lery”, Robert Mallet, Longman 
Brown Green Longmans & Roberts 
London, 1856. 

“A Course of Instruction in Ord 
nance and Gunnery”, Capt. J. G 
Benton, D. Van Nostrand Co., New 
York, 1861. 

“Ordnance and Armor”, A. L. Hol- 
ley, D. Van Nostrand Co., New York 
1865. 

“Annual Report of the Chief of 
Ordnance”, 1872 to 1912, Govern- 
ment Printing Office, Washington. 

“Mode of Fabricating the XV Inch 
Guns”, Ordnance Note, Bureau of 
Ordnance, Washington, D. C., 1872 

“Report on the Vienna Exhibition, 
September 11, 1873”, W. A. Kirk- 
land, Government Printing Office, 
Washington, D. C., 1874. 

“Early Systems of Artillery”, W. 
Wade, Ordnance Notes, No. XXV, 
May 4, 1874, Washington, D. C. 

“A Collection of Ordnance Reports 
and Other Important Papers, Brig 
Gen. S. V. Benet, Vol. I to IV, 1812- 
1889, Government Printing Office, 
Washington, D. C., 1878 to 1890. 

“Report of the Tests of Metals, 
Etc.”, 1881-1918, Government Print- 
ing Office, Washington, D. C. 

“The Establishment of Steel Gun 
Factories in the United States”, W. 
H. Jaques, USN Proceedings, U. S. 
Naval Institute, Vol. X, No. 4, 1884. 
Making in the United 
States”, Rogers Birnie, Jr., (Read be- 
fore Military Service Institution Nov. 
26, 1887), Government Printing Of- 
fice, Washington, D. C., 1918. 

“Guns and Gun Material”, G. Ede, 
E. and F. N. Spon., London, 1889 

“Ordnance for the Land Service”, 
R. Birnie, Transactions, American 
Society of Mechanical Engineers, 
Vol. XXV, February 1904, p. 355. 

“Metallurgy of Cast Iron”, Thomas 
D. West, The Cleveland Printing and 
Publishing Co., Cleveland, 1904. 

(Continued on p. 154) 
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Wherever spring steel performance is vital, it pays to 
look into the “character” of the steel you specify. By 
“character” we mean the inherent quality of the material 
which enables it to meet tough physical demands. 
Sandvik Swedish strip steels have a special “aptitude” 
. f a for tough applications. (For example, take a look at the 
0 if partial list below). The extraordinary “character” of 
0 k| ng Sandvik steel results from a basic purity of raw ma- 
0 7 terials, plus specialized methods and close control 
er maintained throughout processing. This assures con- 
i sé h a (a C sistent, successful performance coil after coil, lot to lot. 
| C Sandvik cold rolled high carbon strip steel is available: 
UC C | a In special analyses for specific applications. 
S Precision-rolled in thicknesses to fit your requirements, 
In straight carbon and alloy grades. 
s te e Annealed, unannealed or hardened and tempered. 
s S$ | ng ’ Polished bright. yellow or blue. 
if With square, round or dressed edges. 
| n p Wide range of sizes in stock—also slitting facilities available. 


SANDVIK Swedish Specialty Strip Steels are used for Textile 


. 0 V e Machine Parts such as sinkers, needles, etc. * Band Saws (metal, 
{ 0 | m p) wood and butcher) * Camera Shutters * Clock and Watch Springs 


¢ Compressor Valves * Doctor Blades * Feeler Gauges * Knives 





such as cigarette knives, surgical instruments, etc. * Razor Blades 


1 t ? © Reeds * Shock Absorbers * A Wide Variety of Springs * Trowels 
gauct- 


© Vibrator Reeds * Piston Ring Segment and Expanders, etc. 
f Sandvik also supplies high quality Swedish Magnet Iron Strip and 
0 u Wire for specialized electrical purposes such as direct current releys, 
electromagnetic brakes, couplings, chucks etc. 
ik 
“> “Guy 


Ask your nearest Sandvik office for 
turther information or technical assis; 


* 


SANDVIK STEEL, INC., 111 EIGHTH AVE. N.Y. 11, N.Y, Watkins 9-7180 
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there’s nothing 
like it! 


4-) penetrascope 


metal hardness tester 


No clamps needed with this new, semi-portable Multiple-Angle 
Metal Hardness Tester. For a combination of accuracy and versa- 
tility, there is nothing like it in American industry today. 

The Multiple-Angle Penetrascope illustrated above was devel- 
oped for testing the many parts and places inaccessible when clamps 
are used — gear teeth roots and large bearing races, for example. 
The Penetrascope is movably mounted on a magnetic stand holding 
the unit firmly to a ferrous surface on which the object to be tested 
is also set securely. Adaptability is obtained by angling the stand 
on the ferrous surface, by angling the Penetrascope on its stand, 
and by adjusting the height of the Penetrascope on the stand. 

For more accessible work, the basic Penetrascope is available 
with a variety of C-Clamps and Magnetic Clamps. The Penetra- 
scope employs a 136° pyramidal diamond indenter and loads from 
1 ky. to 30 kg. Extremely accurate results are obtained in the 
range 16 to 800/1000 D.P.H., with excellent comparative results 
up to 1500 D.P.H. 


PENETRASCOPE ‘’PLUS’”’ VALUES 
Accurate — Extremely accurate from 16 to 800/1000 D.P.H. 
Versatile — Capable of conventional and multiple-angle test- 
ing of large or small pieces; pieces can be tested at site. 
Portable — Basic unit weighs about 18 pounds net; extra 
weight of semi-portable multiple-angle unit is more than offset 
by its versatility. 
Minimum marring — light loads permit minute impressions, 
considered by many to be non-destructive. 


Send for our booklet on the Penetrascope today. 


C. TENNANT, SONS & CO., OF NEW YORK 


100 PARK AVENUE, NEW YORK 17, N.Y., U.S.A. 
TELEPHONE OREGON 9-1300 
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(Continued from p. 152) 

“Harper's Book of Facts”, Charl- 
ton T. Lewis, Harper & Bros., New 
York and London, 1906. 

“The Old Cannon Foundry Above 
Georgetown, D. C., and Its First 
Owner Henry Foxall”, Madison 
Davis, Records of the Columbia His- 
torical Society, Vol. 11, 1908, p. 16 
to 70. 


Intercrystalline 
Corrosion of Zinc- 
Aluminum Alloys* 


BJECTIVES in this investigation of 

the occurence of intercrystalline 
corrosion in cast zinc-aluminum al 
loys were: to learn whether single 
phase zinc-rich alloys are susceptible 
to this kind of corrosion: determine 
the extent to which two-phase alloys 
are attacked; study influence of alloy 
ing elements on the susceptibility of 
these alloys to intercrystalline attack, 
and of the effects of impurities on the 
rate and intensity of intercrystalline 
attack; to assess the efficiency of 
magnesium in suppressing the attack 
in such alloys. 

Purity of the zinc and aluminum 
used in the alloys was 99.999 and 
99.98%, respectively; the other metals 
were also the purest available. Refer 
ence is made to the 10 Al, 90 Zn die 
casting alloys used during 1915 that 
caused serious trouble on account of 
intercrystalline corrosion. In 1923 it 
was found that the addition of 0.104% 
magnesium and up to 3.0% copper 
reduced the susceptibility to attack. 
A year or so later when zinc of 
99.99% purity was available commer 
cially, the failures of die castings 
caused by intercrystalline corrosion 
decreased greatly. Of the 101 sam- 
ples made for the studies, three had 
more than 80% aluminum, three had 
an aluminum content of 22%, 59 con 
tained 4%, and the remaining 36 were 
essentially high-purity zinc to which 
small amounts of metals had been 
added in various combinations. The 
additions for the latter group includ- 

Continued oa p. 156) 


*Digest of “Intercrystalline Cor- 
rosion in Cast Aluminum-Zinec A\l- 
loys”, by C. W. Roberts, Journal of 
the Institute of Metals, Vol. 81, 
February 1953, p. 301-309. 











You can design light weight, longer life, and economy into your 
products by including N-A-X HIGH-TENSILE in your plans. 


It is 50°; stronger than mild steel. 

It is considerably more resistant to corrosion 

It has greater paint adhesion with less undercoat corrosion, 
It has high fatigue life with great toughness 

It has greater resistance to abrasion or wear 

It is readily and easily welded by any process 

It polishes to a high lustre at minimum cost 


And with all these physical advantages over mild carbon steel 
it can be cold formed as readily into the most difficult shaped 
Stamping 


Sound like something for you? Ask for full facts and think of 
N-A-X HIGH-TENSILE when you re-design, 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division «¢ Ecorse, Detroit 29, Michigan 


NATIONAL STEEL gh. CORPORATION 
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MACHINING 


COLD FINISHED STEEL 


CARBON...ALLOY...LEADED 


You can always be sure with 


© Wyckoff Controlled Quality Carbon, Alloy and 
Leaded Steels 


@ Turned and Polished, Ground and Polished Shafting 


© Strain and Stress Relieved, Annealed, Heat -Treated, 
Quenched and Tempered Steels 


© Wide Flats up to 12” x 2” 


FULL COLOR 
SPARK TESTING FILM 
AVAILABLE 


This fast, inexpensive, non-destructive testing 
method identifies metals by analyzing the 
elements present. The film presents some of 
the fundamentals. 


ISHED 
orn $y 
o 7) 


Address requests for showings to our 
general offices. 


WYCKOFF sTEEL COMPANY 


Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 
Works: Ambridge, Pa Newark, N. J. 


General Offices: Gateway Center 


Chicago, Ill Putnam, Conn. 
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Corrosion of Zn-Al . . . 


(Continued from p. 154) 
ed small quantities of aluminum as 
well as Mg, Pb, Cu, Cd, Sn and Mn 
in amounts of 0.01 to 0.804. 

The investigation disclosed that 
single-phase zinc-aluminum alloys in 
which the aluminum content is be- 
tween 0.02 and 0.08% are susceptible 
to intercrystalline corrosion when 
exposed to an atmosphere of air and 
water vapor at 200° F. The depth 
of penetration of the attack de- 
creased with decreasing aluminum 
content, and no attack occurred when 
the aluminum was less than 0.01%. 
The corrosion is much more severe 
when lead is present. In the absence 
of aluminum, zinc, either pure or 
contaminated with lead, is immune 
to intercrystalline attack. The attack 
in these single-phase zinc-aluminum 
alloys appears to be almost complete- 
ly suppressed by the addition of 
about 0.05% magnesium, but some at- 
tack takes place if less than 0.03% 
magnesium is present. The alumi- 
num-rich (beta) solid solution is not 
susceptible to intercrystalline attack 
by water vapor at 200° F. 

In the two-phase zinc-aluminum 
alloys the depth of penetration of the 
attack does not increase with in- 
creasing aluminum content, but the 
intensity of attack is greater in the 
alloys of higher aluminum content 
Small percentages of lead (0.006 to 
0.013%) increase the severity of the 
corrosion, but the simultaneous pres- 
ence of about 0.05% magnesium 
counteracts the influence of the for- 
mer. Resistance to attack is improved 
slightly by the addition of as little 
as 0.001% magnesium, with maximum 
resistance being obtained at 0.02 to 
0.03% magnesium (additions up to 
0.09% appeared to confer no greater 
benefit). The addition of up to 0.03% 
copper to zine alloys with 4% alumi- 
num improves their corrosion resist- 
ance, but increasing the percent- 
age up to 1.5% has no further effect 

There is no corrosion when a small 
quantity of magnesium, lead, tin, or 
cadmium is present alone in pure 
zinc. However, when a small per- 
centage of magnesium is present to- 
gether with a small percentage of 
lead, tin or cadmium, severe inter- 
crystalline corrosion occurs, the se- 
verity of the attack being greatest 
with lead and least with cadmium. 

Continued on p. 158 





FOR DETAILED INFORMATION 
on these and twenty other 
industrial applications 

ASK FOR BULLETIN 

No. 107-C 


35 FO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 


SPENCER 


HARTFORD 
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Corrosion of Zn-Al. . . 


(Continued from p. 156) 
The presence of manganese has a 
strong effect on the incidence of 
intercrystalline corrosion, but less so 
than that of lead or tin. 

These tests show the importance 
of what used to be considered minute 
amounts of impurities; other non- 
ferrous alloys might well be investi- 
gated along similar lines. 

H. J. Roast 


Weldability Shown By 
Dilatation Tests* 


HE FACTORS affecting the inci- 

dence of hard-zone cracking in 
metal-arc welding of hardenable 
steels have been the subject of inten- 
sive study in numerous weldability 
investigations. The factors of high 
hardness in the heat-affected zone, 
(restraint) and dis- 
solved hydrogen in the weld metal 


joint rigidity 





Less atmosphere, 
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S&W “A” type furnace used in conjunction with SAW 
Ammonia Dissociator 
prevent infiltration of air, seals gases in furnace. 


‘A’ TYPE CONVEYOR FURNACE 


low openings at both ends 


In producing brazed or annealed work with a bright surface finish, you can 
sharply cut operating costs by reducing atmosphere volume required. With 
this S&W full muffle wire mesh conveyor belt furnace you get uniform high 
quality production, combined with lower operating cost than is possible with 
conventional straight-through type furnaces. Of special interest to stainless 
steel processors, it is particularly suited for such high production heat treating 





Doors Open 8” Above Belt! 


One S&W “A” Type Furnace now used to 
bright copper braze stainless steels has 
8” clearance above belt — contradicting 
usual belief that working height of con- 
stantly opened furnace doors must be 
less than 3” to get bright work. Ask 
about other ingenious installations. 








operations as bright annealing, bright 
hardening, bright brazing and case 
hardening. Ask for our interesting 
data on how this cost-cutting S&W 
furnace is currently used to do better 
work at lower cost. 


Write today for details on SEW Full 
Muffle "A" Type Conveyor Furnaces. 
State your regular requirements — 
we'll advise without obligation. 


SARGEANT & WILBUR, INC. 
186 Weeden Street, Pawtucket, R. |. 





Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
Atmosphere Generators * Ammonia Dissociators * Gas Conditioning Equipment 


METAL PROGRESS; PAGE 1558 





have all received considerable atten- 
tion at various times. In a recent re- 
port (No. FM8/83) of the British 
Welding Research Association, the 
author reports the results of a study 
of some 36 molybdenum alloy steels 
wherein the relationship between the 
austenite - martensite transformation 
temperature and hard-zone cracking 
was determined. 

The beginning and end of transfor- 
mation under cooling rates the same 
as those obtained in the heat-affected 
zone of a fillet weld were determined 
by means of a special high-speed 
dilatometer, the details of which are 
also described. A cylindrical speci- 
men 0.225 in. o. d. by 0.15 in. i. d. by 
1 in. long was used. Heating was 
by an induction coil and cooling by 
regulating the flow of an atmosphere 
of oxygen-free nitrogen. 

The cracking incidence of the 
steels involved im this study has been 
previously reported by Ball and Cot- 
trell in the Journal of the Iron and 
Steel Institute for 1951, Vol. 169, p. 
321 to 336. Both a large and a small 
fillet weld were involved. A notice- 
able difference was observed as to 
incidence of cracking in some of the 
steels with the two sizes of weld. 
None of the steels had a carbon con- 
tent higher than 0.17% and the low- 
est carbon was 0.12%. 

For each of the steels a dilation 
versus temperature, and a time ver- 
sus temperature curve were deter- 
mined simultaneously. On the latter 
curve a decrease in cooling rate was 
apparent during the transformation 
of austenite. This observation in con 
junction with the dilation curve en- 
abled the determination of temper 
atures for the beginning and end of 
transformation. 

In comparing the temperatures for 
completion of transformation with 
the extent of cracking, reported by 
Ball and Cottrell, it was found that 
steels in which the transformation 
was completed above a temperature 
of 290° C. (555° F.) were free from 
cracking when welded with the small 
fillet weld cooling rate). 
Where transformation was completed 


(higher 


below this temperature, hard-zone 

cracks were present. This observa- 

tion applies to both rates of weld 
(Continued on p. 160) 


*Digest of “Assessment of Weld- 
ability by Rapid Dilatation Tests”, 
by C. L. M. Cottrell, Journal of the 
Iron and Steel Institute, Vol. 174, 
May 1953, p. 17-24. 





Ever ask yourself any of these questions 
about your industrial furnace operations: 
“How can we process parts faster "Is there 
a way to eliminate some finishing pperations?”” 
‘Would hicher furnace te mperatures help?” 
‘How can we reduce overall furnace operating 
and maintenance costs?”’ 

A modern electric furnace equipped with 
GLOBAR® Silicon Carbide Heating Elements 
by CARBORUNDUM is often the key to more 
profitable industrial heating processes... 
often provides the “yes” answers to these 
and many other problems in the medium to 
high (500° to 2800°F) temperature range. 
GLOBAR Heating Elements have been pro- 


WANTED: 


your industrial heating problems! 


ducing dependable, clean, safe heat for in 
dustry for over 30 years...are the only sili 
con carbide heating € lements with a proven 
record of economy and reliability 


ONLY GLOBAR MAKES THIS OFFER 
Our engineers will work with you —and 
with the furnace manufacturer of your choice 
to find the most profitable solutions to 
any industrial heating problem you may 
have. They will make their recommenda 
tions solely on the basis of what is best for 
you —and with no obligation on your part 
Write Dept. MP 87-46, The Carborundum 
Company, Niagara Falls, New York 


TT Heating Elements 


by CARBORUNDUM 
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Do You Buy Tungsten Electrodes 
the Old Cracker- Barrel Way? 


THE PACKAGE 
MAKES SURE 
YOU'VE GOT THE 
RIGHT ROD FOR 
EACH JOB 





For deities 





ty, Pee 
ahd dependability, choose 
SYLVANIA PACKAGED ELECTRODES 





Why pick electrodes by the old hit or 
miss method? Insist on Sylvania Pack- 
aged Tungsten Electrodes! 

This up-to-date packaging eliminates 
the risk of using the wrong type. You'll 
find the exact Sylvania rod you need... . 
for any inert gas welding job . . . plainly 
indicated on every Sylvania carton. 

Sylvania’s sturdy black and yellow car- 
tons also help reduce damage !osses and 
permit an easy check on warehouse stocks 

Remember Sylvania, leader in the de 





velopment of tungsten in many forms, 
eontrols the quality of its tungsten elec- 
trodes from ore to finished products, thus 
assuring uniformity and finest perform- 
ance. 

Now, the complete line of Sylvania 
Tungsten Electrodes is yours at new low 
prices. For full information concerning 
the real money savings these electrodes 
now mean, call your Sylvania Welding 
Distributor or write to Dept. 4T-2305, 
Sylvania TODAY! 


¥ SYLVANIA* 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Lid., University Tower Bidg., Montreal, P. Q 


LIGHTING + RADIO + ELECTRONICS + TELEVISION 
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Fig. 1 (Left) —- Hardness Vs. Temper- 
ature for Completion of Transforma- 
tion for Slowly Cooled Welds. Fig. 
2 (Above)— Effect of Manganese, 
Nickel and Chromium on Temperature 
for Completion of Transformation 


(Continued from p. 158) 
cooling, the data for hardness versus 
temperature for the slower cooling 
rate being shown by Fig. 1. The cor- 
relation between transformation tem- 
perature and incidence of hard-zone 
cracks is good whereas there is little 
agreement between the hardness of 
the heat affected zone and incidence 
of cracking. 

The effect of manganese, nickel 
and chromium on the temperature 
for completion of transformation 
varies considerably as shown in Fig. 
2. The addition of manganese pro- 
duced a marked reduction in the 
transformation temperature every 
time. Nickel and chromium pro- 
duced a reduction of transformation 
temperature, but a marked effect 
only in the high nickel range (above 
1.0%) and the low chromium range 
(below 0.6%). 

This dilation study points out the 
importance of the rate of cooling in 
the region of 300° C. (572° F.), with 
reference to hard-zone cracking in 
hardenable alloy steels. Previous 
work has shown that both the thermal 
severity of the joint being welded and 
the size of the fillet weld affect the 
extent of the cracking. Also the 
severity of hard-zone cracking is af- 
fected by the type of electrode used. 
The effect of hydrogen on these rela- 
tionships will be treated in a future 
investigation. W. L. WarNeER 
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SHEGIALISTS 
at Your SERVICE... 
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Finest Quality Metals... 
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Flaw Detection 
With Search Coils* 


INCE SENSITIVE search coils have 

been used for magnetic flaw de 
tection for 40 or 50 years, it seemed 
advisable to evaluate techniques. The 
authors had three aims: to clarify the 
basic techniques, to report the results 
of additional experience in the use of 
a search-coil technique for the de- 
tection of cracks in gun tubes and 
other ordnance items, and to formu- 
late a program for the solution of 
future nondestructive flaw-detecting 
problems to which magnetic search 
coil techniques can be applied. 

The fundamental principle of mag 
netic flaw detection is that flaws in 
magnetized ferromagnetic materials 
create disturbances in the flux paths 
The induction method of magnetic 
flaw detection uses a coil and a meter 
to indicate the voltages induced in 
the coil. Voltages are induced in the 
coil as a result of one of three relative 
motions: The coil moves relative to 
the surface of a stationary specimen, 
the specimen moves relative to coil; 
or alternating or otherwise varying 
magnetic fields are employed in con 
junction with a stationary coil and 
specimen. The voltages indicated 
represent the change in the strength 
of the leakage field and can be inter 
preted in terms of existing flaws. 

In the alternating-current bridge 
method, a piece of ferromagnetic ma 
terial is used as a magnetic leakage 
field probe. The permeability of the 
probe material is altered when it 
encounters a leakage field associated 
with the part being inspected. The 
variation in the permeability of the 
probe material can, when examined, 
be related directly to the strength of 
the leakage field and hence to flaws 
in the magnetized part. The method 
of observing the variation in perme 
ability of the probe is to study by 
means of a simple alternating-current 
impedance bridge the change in im- 
pedance of a test coil wound on the 
probe. The original basic methods 
have been improved by the intro 
duction of modern instruments which 
eliminate the effects of metallurgical 
conditions other than flaws. 

(Continued on p. 164 


* Digest of “Industrial Evaluation 
of Search-Coil Flaw Detection Tech- 
niques”, by C. H. Hastings and 
G. A. Darcy, Nondestructive Test- 
ing, Vol. 11, May 1953, p. 24-29. 
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wt HOUGHTON SALT 


@ VERSATILITY 
Houghton Liquid Salt Baths cover a temperature range of 350° F. to 2400” F. 


for drawing, martempering, annealing, quenching, carburizing, nitriding, 


normalizing and hardening of both ferrous and non-ferrous metals. 


e FAST HEATING 


Since thermal conductivity from salt to metal is exceptionally high, Houghton 


Salts bring your parts up to heat faster than is possible with other methods. 


© PRECISION 


Temperatures of modern salt baths can be controlled within two or three 
degrees. So Houghton’s doubly-refined salts give you the same close 


tolerances you demand in your machine shop .. . batch after batch. 


Coree! 


Houghton’s research staff works closely with the metalworking industry in 
servicing salt baths. So a valuable ingredient that is not in the formula 
goes with every Houghton Salt you buy—the long experience and wide 
knowledge of your heat treating problems. Ask the Houghton Man for help 
he'll be glad to give you—or get for you! 


Get “Liquid Salt Baths’ 4 
book by writing to E. F. ,- - 
Houghton & Co., 303 W Ready to give you 


Lehigh Ave., Philadelphia on-the-job service ... 
33, Pennsylvania 
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Flaw Detection . . . 


(Continued from p. 162) 

The magnetic recording boroscope, 
designed for the automatic nonde- 
structive inspection of the bore of 
artillery tubes, is the instrument used 
by the authors, It consists of a com- 
bination of search coil and data re- 
cording device. The principal com- 
ponents of the equipment include a 
magnetic tape recording search coil, 
a signal amplifier, and a facsimile- 


type recorder. In addition, a mechan- 
ical assembly is used to impart scan- 
ning motion to the search coil to 
permit examination of gun bores. By 
proper synchronization of search-coil 
motion with facsimile recorder mo- 
tion, a map of the bore surface flaws 
is obtained. 

Comparisons were made with opti- 
cal boroscope tests. The magnetic 
recording boroscope proved to be 
more valuable than the optical meth- 
od because it can be used after heat 
treatment (the optical boroscope can- 








The Production-WISE 


ROLL FORMING MACHINE 


MODEL 1-F 





Spindie Diameter 
Roll Diameter 
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Roll Space on 
Stenderd Machine...... 
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ADAPTABILITY—Ardcor Standard Forming Ma. 
chines feature “unit construction” for each stand. 
Thus production changes are easily and quickly 
made. With this feature, any length base can be 
furnished to accommodate additional units as 
required. 


Ardcor Roll Forming machines embody the pre- 
cision, accuracy and stability found only in the 
highest grade machine tools. In addition, Ardcor 
offers a ¢ letely engi d installation—cradle 
reels, roll forming machines, roller dies, flying cut- 


off fixtures, etc.—from one qualified source. 





Likely as not your special shapes can be ideally 
handled by a standard Ardcor machine. Your 
inquiry is invited—without obligation. 


Also Standard Machines up te 4/2" Spindie Diameter. 


rémeucau ROLLER DIE CORPORATION 


METAL PROGRESS; PAGE 164 


Wickliffe. Ohio 





not because of scale), and also be- 
cause it can detect smaller cracks. A 
complete discussion of the results of 
tests on 54 tubes is given. In addition, 
comparisons with a black-light boro- 
scope were made. In one test the 
black-light boroscope identified as a 
deep tool gouge what had appeared 
to be a crack with the magnetic re- 
cording boroscope. 

A program for the selection of flaw 
detecting techniques must consider 
five factors: 

1. The form of energy that is to 
be applied. 

2. The detection of the modified 
energy. 

3. Interpretation of the resulting 
energy form. 

4. Presentation of the information. 

5. Handling of the material in a 
way consistent with production and 
testing requirements. 

EvizaBetTH HARTNER 


How Corrosion Pits Form 
in Water-Immersed 
Copper Alloys* 


N sTUDYING the mechanisms of cor- 

rosion pitting attack on copper 
and copper alloys in service, a labora- 
tory reproduction of “artificial pits” 
can yield valuable data, and in far 
less time than would otherwise be 
required. Basic points to be con- 
sidered are: factors involved in the 
start and acceleration of pitting; ini- 
tial stages and development of pits 
in copper submerged in waters con- 
taining chlorides; conditions in pits 
at different stages of activity; in- 
fluence of water movement and ac- 
celerating agents, and the specific 
conditions necessary for reproduc- 
ible, active artificial pits. 

At present, the detailed mechan- 
ism of pitting is not clear in all cir- 
cumstances. However, the fact that 
rapid artificial pits can be made to 
start and continue working in dilute 
chloride solutions indicates the valid- 
ity of some of the deductions regard- 
ing the pitting of copper beyond the 
initial stages, which are usually slow 
and unpredictable. 

Corrosion pitting depends funda- 

(Continued on p. 166) 


*Digest of “Some Observations on 
the Mechanism of Pitting Corro- 
sion”, by R. May, Journal of the 
Institute of Metals, Vol. 82, October 
1953, p. 65-74. 





e “A” shows the free floating construction of 
the Bigelow-Liptak nose design. “B" is a sec- 
tion through drawing showing how the cast- 
ings slide on supporting bolts. 


THAT LEADS WITH ITS NOSE... 








THE PROBLEM... 





THE ANSWER... 








A new radial nose tile for billet heating fur- 
naces. Previously, cumulative expansions of 
rigidly hung nose tile in wide metallurgical 
furnaces had caused mechanical failures of 
tile and castings . . . plus “shut down” losses 
of production time. 











A free floating nose designed by Bigelow-Liptak 
engineers to control expansion movements at 
this highly vulnerable point. The free floating 
feature is only possible with unit-suspension 
construction . . . another Bigelow-Liptak 
development. 








THE RESULT... 
Steady, everyday, on-the-line effectiveness. 








Write today for more information on industrial furnace enclosures. 


BIGELOW-LIPTAK 


and Bigelow-Liptek Export Corporation 


Corporation 


2550 W. GRAND BLVD. ¢ DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: Bigelow-lipiak of Canada, Lid., Jorente, Ontario 


ATLANTA © BOSTON BUFFALO © CHICAGO « CINCINNATI « CLEVELAND » DENVER + HOUSTON + KANSAS CITY, 0. + LOS ANGELES - MINNEAPOLIS - NEW TORK 
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Pitting Corrosion .. . 


(Continued from p. 164) 
mentally upon differences of oxy 
gen distribution over surface. The 
effect can be shown by a simple cell 
with two electrodes of the same 
metal, one screened from the free 
access of oxygen, such as by means 
of a deposit of sand. When such a 
cell is set up, some of the dissolved 
oxygen in the liquid at the surfaces 


of both electrodes is consumed by 


the initial reaction, and its renewal 
by diffusion and convection is hin- 
dered at the screened electrode, 
which then becomes the anode and 
undergoes corrosion 

In some respects pitting is a cumu 
lative action, stimulated by the using 
up of oxygen diffusing toward the 
anode, by reaction with corrosion 
products diffusing away from it, and 
by the deposition of solid corrosion 
products to give more effective 
screening of the anode areas. The 


work herein reviewed is confined 





to withstand heat 


FAHRIT 


HEAT AND connosion A/S 


The pictures shown are typical of Ohio Steel's 
ability to supply long-lasting castings for the 
heat-treating industry. 


Sound castings result from: FUNCTIONAL 


DESIGN that can be cast with maximum strength 
.. RELIABLE METALLURGY based on comprehen- 
sive experience... CONTROLLED FOUNDRY 
METHODS using the finest equipment and con- 


tinuous 


inspection. Ohio Steel ranks high in 


these essentials. 


THE OHIO STEEL FOUNDRY CO. 
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Plants at Lima and Springfield, Ohio 


METAI 





solely to copper in dilute chloride 
solutions, making it of practical in- 
terest since nearly all public water 
supply contains chlorides. Where pit 
ting of copper water pipe has been 
found, evidence points to chlorides 
aS being involved 

When a clean copper surface 1 
exposed to a corrosive water contain 
ng dissolved oxygen, such as sea 
water or diluted sea water, a rapid 
and uniform formation of solubk 
copper corrosion products occurs tor 
a brief period, along with the visible 
conversion of some of them to in 
soluble basic salts which appear as 
cloudiness in the layer of liquid on 
the surface of the copper. The initial 
rate falls rapidly and the basic salts 
instead of continuing to appear 1D 
the layer of liquid, are formed on 
the metal surface as a visible film 
becoming increasingly protective and 
reducing the rate of attack. 

Later stages of film formation take 
either of two courses: The initial 
film of basic salts continues to thick- 
en and becomes a protective layer 
of a kind not usually associated with 
pitting; or a layer of cuprous oxide 
appears under the initial film and re 
places it, gradually becoming a com 
thick and 


uniform oxide scale, which is much 


paratively often non 
more cathodic and thus favorable to 
pitting at any local defect which may 
be formed, 

Although they may differ in meth 
od of initiation and development 
over a wide range of chloride content 
in the water, active pits in copper 
and copper alloys have two features 
in common. First is the presence of 
porous, crystalline cuprous chloride 
in varying amounts next to the metal 
at the anodic areas. Second is the 
presence of crystalline cuprous oxide 
in varying amounts on top of the 
cuprous chloride inside the pit ol 
as a deposit at the entrance, and 
often as a compact layer in direct 
contact with the metal at the cath 
odic areas. 

Some 


copper alloys but not copper itself 


metals, including Various 
may show a deep and narrow type 
of pit in which virtually the whole of 
the attack is clearly concentrated at 
the deepest part, with little or none 
on the walls. In such instances, the 
rate of penetration can become quite 
rapid. Rates of 1 mm. in 20 days 
(and even up to | mm. in 5 days 
have been observed inh flowing aerat- 


Continued on p 168) 




















From Sioux City, lowa: 


CITIES SERVICE OILS AND GREASES SENT ALL 
OVER THE WORLD WITH McCRACKEN MACHINES! 


“OUR FINISHED MACHINES ore completely serviced 
with Pacemoker 2 hydraulic fluid, Optimus 4 oil in the 
transmission and Trojan M for bearing grease 


CORRUGATED CONCRETE PIPES, used for sewer, cul 
vert and irrigation work, are one of industry's most vital 
tools. McCracken Machines make the very finest. 


ONE CITIES SERVICE PRODUCT SOLD MANUFACTURER 
ON THE COMPLETE CITIES SERVICE QUALITY LINE! 


During the early part of World War Ii, Concrete Pipe Machinery Co., man 
ufacturers of McCracken Machines, called in a Cities Service Lubrication 
Engineer for answers to some tough metal-cutting problems. On his recom 
mendation, they tried Cities Service Cutting Oil, Chillo 93. Finished work was 
so improved and tool life so prolonged, that Concrete Pipe had a complete 
lubrication survey made of their plant. 

THIS CAREFUL SURVEY PROVED THAT THE COMPLETE CITIES SERVICE LINE 
COULD DO THE BEST JOB FOR THEm. Electric motors, spindles, gear reducers, 
air compressors . . . drilling, grinding, machining cf cast iron parts, thread 
ing, tool and die work . . . hydraulic systems, bearings, transmissions . . . 
Cities Service Industrial Oils, Greases and Cutting Oils did better on every 
job! Concrete Pipe Machinery Co. says: “They are giving us outstanding 
service, and availability and delivery have olways been oxcellent.” 

If you'd like to talk to a Cities Service Lubrication Engineer, write Cities 


Service Oil Company, Sixty Wall Tower, New York 5, New York, or call the 
office nearest you. 


CITIES () SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Pitting Corrosion . . . 


(Continued from p. 166) 
ed sea water containing organic sul- 
phur compounds. 

Factors controlling pitting at dif- 
ferent stages may be summarized 
thusly: In the slow stages cathode 
depolarization by dissolved oxygen 
usually is more than adequate, so 
that anodic polarization and inter- 
nal resistance are the controlling 
points, and it is the gradual reduction 
of these which permits the rate to in- 


crease. Further, the early increments 
of rate react cumulatively, gradually 
producing conditions of constant 
emf. at the anode. When this point 
is reached, a further increase of rate 
can come only from a reduction of 
resistance of the cell and by depol- 
arization of the cathode. Some pits 
become resistance controlled at this 
point by deposition of impervious 
cuprous chloride on the anode and 
are practically stifled. Those which 
proceed to a higher rate associated 
with the formation of cuprous chlor- 
ide in a porous condition must come 





Hardness testing made Easy! 


Save Time! 
Test Accurately! 


' 


Frequent hardness testing of metals before and during fabrication and 
after heat treating is essential today for best results. 





Ames Portable Hardness Testers answer the need for a light weight, 
accurate, dependable tester that may be carried to the work for 
on-the-job testing. They are easy to use, require no skill, and get 
speedy, accurate tests wherever the work may be—no delays, no cut- 
ting off specimens—no waiting for laboratory tests. 


Besides testing flats, rounds, tubing, etc. Ames Hardness Testers make 
tests that otherwise would be impossible, such as large gears, knives, 
| saws, blades, struts, frames and assembled parts. Thousands are in use 
paying for themselves over and over again in time and materials saved. 


Send for literature or ask for demonstration 
in your plant. Neo obligation. 


AMES PRECISION MACHINE WORKS _ 
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increasingly under cathodic control. 

Influences of water movement and 
accelerating agents, such as organic 
sulphur compounds, are significant 
causes of the highest rates of pitting 
but are not essential to acceleration 
of pitting after its primary develop- 
mental stage. 

It is common to find some pits in 
which breaking of the screening layer 
of basic salts has enabled moving 
water to sweep away the compara- 
tively loose cuprous oxide and re- 
move the porous cuprous chloride. 
If this does not occur too rapidly, 
there may be time for an impervious 
film of solid cuprous chloride to form 
on the anode and become oxidized 
to a protective layer of basic salts to 


top the attack. 
ap oe Soe A. H. ALLEN 


Effects of Loading and 
Straining Rates on the 
Stress-Strain Curve™ 


VIDENCE of stepped yield-stress 

curves had been obtained in ordi- 
nary tensile tests on duralumin which 
had received solution treatment some 
weeks earlier, and similar behavior 
had been found in the annealed ma- 
terial. Other investigators have also 
reported stepped stress-strain curves 
for various aluminum alloys. 

The scope of the investigation was 
to determine whether a long aging 
of the duralumin at room tempera- 
ture would have an effect on the 
tensile stress-strain curve obtained 
in the normal manner, and also to 
study the effects of rates of loading 
and straining on the tensile stress- 
strain curves for a few aluminum 
alloys containing copper and mag- 
nesium. The tests were not inves- 
tigations of the fundamental or 
metallurgical aspects of the step 
formation in such curves, but were 
made for the purpose of obtaining 
yield stress curves that could be 
used in the analysis of mechanical 
working processes. 

The room-temperature tests were 
made on four aluminum alloys: Com- 
mercial duralumin, 1.35% copper 
alloy prepared from high-purity 

(Continued on p. 170) 


*Digest of “The Stepped Stress- 
Strain Curve of Some Aluminum 
Alloys,” by N. Krupnik and Hugh 
Ford, Journal of the Institute of 
Metals, Vol. 81, 1952-53, p. 601-615. 





ON THE BEAM FOR AIRPOWER 


POURING 405,000 POUND INGOT 


. required heats from two open-hearth furnaces, each of 
100 ton capacity. This was the first step by Midvale in 
making support beams for new Loewy-Hydropress designed 
and built 50,000 ton press for the Air Force heavy press 
program. 


MACHINING 12’ x 40’ SUPPORT BEAM 


... finish machining the faces of spacers on a large planer 
to assure close dimensions and fit with eleven other support 
beams which make up the head of this 50,000 ton press. 
Midvale machine tools are capable of handling rough and 
finish machining operations on all size products . . . large 
and small. 


FORGING ON 14,000 TON PRESS 


. to reduce 68 inch by 154 inch ingot to rough size and 
shape. Heat treated in temperature controlled furnaces to 
required physical properties ... to withstand the stresses of 


tremendous pressures. 


READY FOR ASSEMBLING 


. . » beam 1s loaded on flat car for shipment. This is only 
one of 42 parts of similar design produced by Midvale for 
this press. Midvale was chosen by Loewy-Hydropress, Inc. 
for its complete facilities for forging, annealing, welding, 
stress relieving and finish machining. Why not use these 
facilities for your products? 


THE MIDVALE COMPANY-Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


MIDVALE y 


FORGINGS, ROLLS, RINGS, FLANGES, STAINLESS STEEL CASTINGS 
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Stress-Strain Curve... 


(Continued from p. 168) 


aluminum, 3.53% copper alloy also 


prepared from high-purity alumi 
num, commercial 3.5% magnesium 
alloy, all of which were extruded into 
round bars. The alloys showed nor 
mal equiaxed miscrostructure with 
no coarse-grained outer bands, and 
had an average grain size ranging 
from 400 to 700 im 


was tested after it 


The duralumin 


WalS aved about 


100 days at room temperature fol- 
lowing solution treatment. The alu- 
minum-copper alloys were tested in 
both the as-extruded and the solu 
tion treated conditions, the alumi 
num-magnesium alloy in the as- 
extruded condition. 

The loading tests were made on 
a Denison miniature creep testing 
machine equipped with a single lever 
device to apply the load at a constant 
rate. Load was applied by running 
water at a constant rate into a con- 
tainer on the end of the lever. The 





YOUNG 
BROTHERS 





in dependable 


Low Cost 
HEAT 
TREATING 


Rapid Quench Heat Treating Oven 


Young Brothers Ovens are engineered and built by oven specialists 
to meet individual heat treating problems. That's why it will pay 
you to consult with Young Brothers Co. first for your particular oven 


requirements. 


You can be sure of improved production and savings in time and 
material regardless of your process, when you install Young Brothers 


Experience gained in over SO years of developing Batch and Con- 
veyor Ovens for thousands of installations is your assurance of out- 
standing performance and competent service. For consistently 
better results, get the information on Young Brothers Ovens first. 


Write for Bulletin 14-T. 


YOUNG BROTHERS COMPANY 


rate of loading was varied by chang- 
ing the size of an orifice in the bot- 
tom of a constant level tank from 
which the water flowed. 
rates from about 45 to 19,000 psi 
per min. could be obtained. 


Loading 


Specimens for the loading tests 
were 0.1785 in. diameter at the re- 
duced section. Strains were measured 
on a gage length of about 1% in. with 
an extensometer having a dial gage 
as an indicator. Strain readings for 
slowly applied loads were taken 
every 5 or 10 sec., while the strain 
and time for very rapid loading were 
recorded by movie camera. 

The apparatus constructed — for 
applying a constant rate of strain 
consisted of a very rigid test-head in 
which the specimen was loaded by 
a nut driven at a constant slow speed 
The load was measured by a steel 
weigh-bar in series with the speci 
men. The weigh-bar and the test 
head were of such rigidity that the 
elastic deformations in these parts 
were negligibly small compared to 
Strain 


was not measured directly but was 


the Strain in the specimen 


calculated from the rate of rotation 
of the loading nut to be about 0.0012 
in. per in, per min. The reduced 
section of the specimens for the tests 
for constant rate of straining had a 
diameter of 0.4 in. 

In the test on the duralumin aged 
for 400 days at room temperature 
load was applied in small increments 
at intervals of % min. with a 5-min 
interval being allowed when sudden 
yielding occurred. There was little 
indication of steps in the stress-strain 
curves for this alloy. In one test 
several small steps appeared at the 
beginning of plastic action, followed 
by a smooth curve. 

Curves obtained from the constant 
rate of loading of the 1.35% copper 
alloy in both as-extruded and the 
solution treated condition showed 
well-defined steps for the full range 
of loading rates employed (60 to 
2800 psi. per min.). At the higher 
rates of loading, the steps were less 
regular at small strains and there was 
a tendency for the yielding part of 
the curves to have an upward slope. 

The 3.8% copper alloy, when tested 
in the as-extruded condition unde: 
constant rates of loading, exhibited 
the same kind of stepped stress-strain 
curves as were obtained for the 


1.35% copper alloy. When the 3.8% 


1829 Columbus Road Cleveland 13, Ohio 


Sechiihed wane copper alloy was tested in the solu 





(Continued on p. 172 
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AIR CONDITIONING 
LINES 


KEMARKS Maybe you demand 


tubing versatility above all 
else. Or maybe durability is 
more important to your 
product. Whatever your fabri- 
cation or performance re- 
quirements, you can rely on 
Bundyweld, the only tubing 
double-walled from a single 
strip. Added bonus: Bundy's 
expert engineering services, 
unexcelled fabrication 
facilities. 


We/, today for informa- 


tion or for help in develop= 
ing your tubing ideas. 


HOOKUP FOR TRACTOR ( | 
TRANSMISSION 





BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


WHY BUNDYWELD IS BETTER TUBING 


‘ 

Bundyweld starts continuously rolled and passed through Bundyweld, double 
as a single strip , twice around later o furnace. Copper walled and brated 
of copper-coated ally into a tube of coating fuses with through 340° of wall 
steel. Then it's . . uniform thickness, — steel. Result cortod 


leokproof Lightweight 
High thermal conductivity Machines easily 
High bursting point Tokes plastic cooting 
® High endurance limit Takes plating 


Extro-strong Bright and cleen 
DOUBLE-WALLED FROM A SINGLE STRIP Shock-resistom No imide beed 

Ductile Uniform 10, OD 
Bundy Tubing Distributors and Representatives: Br , Conn.: Korhumel Stee! & Aluminum Co. 117 E. Washington St. © Cambridge 42, Mass: Auvstin-Hastings Co. inc, 226 Binney St 
Cc 2, Tenn: Peirson-Deckins Co, 823-824 Chattanooga Bonk Bidg. © Chicago 32, Ill: Lapnom-Hicxey Co, 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co. 
inc., Post Office Box 476 > Los Angeles 58, Calif, Tubescies, 5400 Alcoa Ave . Philadelphia 3, Penn. Rutan & Co. '717 Sansom St 7 San Franciece 10, Calif. Pacific 
Metals Co, itd, 3100 19th St . Seattle 4, Wash.: Eagie Metals Co, 4755 First Ave. South . Toronto 5, Onteria, Canada: Alioy Meta! Soles, itd. 161 Fleet St, N 

Bundyweld nickel and Monel tubing cre sold by distributors of nickel and nickel alloys in principe! cities. 
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-.e ADD STRENGTH 
WITHOUT ADDED 
WEIGHT 


Corrugations prop- 





erly incorporated in 
a high temperature 
design can double 


or triple service life. 


Let Misco’s experi- 


enced engineering 


staff 


study your 
problem and save 


you money. 


* 


GAS CARBO-NITRIDING 
BOXES IN STOCK 


* 
79 


°°: MISCO FABRICATORS, INC. 


\ 


\ 


aN ? Designers, Builders, Fabricators of Heat Re sisting Alloy 
Ky and Stainless Steel Equipment 

1999 GUOIN STREET + DETROIT 7, MICHIGAN 
. TELEPHONE LORAIN 7-1545 
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Stress-Strain Curve . . . 


(Continued from p. 170 

tion treated condition, however, the 
steps were considerably suppressed, 
completely so for loading rates less 
than about 2500 psi. per min. For 
higher loading rates, the steps did 
not appear until about 4% strain, and 
were indistinct and irregular. The 
appearance of steps at fast loading 
rates and not under slow rates would 
appear to contradict the theory that 
the steps are the result of rapid strain 
aging during the test. According to 
this theory the slow tests rather than 
the more rapid would be expected to 
show stepped stress-strain curves. 

Loadings at a constant rate were 
made on the aluminum-magnesium 
alloy in the as-extruded condition at 
rates from about 95 to 19,000 psi. 
per min. At high rates of loading the 
stress-strain curves showed clear, 
well-defined steps throughout. At 
intermediate loading rates the steps 
did not appear until after about 1% 
strain and the steps were sharply de- 
fined and of very large size. Speci- 
mens tested at very slow rates did 
not generally show steps until strains 
of 4 to 7% had been passed. Steps 
appearing after this amount of strain 
were large and well-defined. In some 
tests of slow loading no steps ap- 
peared within the strain range of 
the tests. In several instances small 
steps appeared early in the plastic 
range (at about 1 to 2% strain) but 
were followed by continuous smooth 
curves. These steps were found to 
arise from a disturbance such as a 
slight tap on the testing machine 
frame. 

That there was a certain degree 
of uncertainty in the occurrence and 
form of the steps was demonstrated 
by the results of tests on duplicate 
specimens of the aluminum-magne- 
sium alloy at slow speed (about 110 
psi. per min.). In one specimen no 
steps were encountered up to the 
limit of the test, which was about 
5% strain. The curve for the other 
specimen had_ well-defined large 
steps, although with somewhat 
rounded corners, which began at a 
strain of about 2%. 

The size of the steps can be meas- 
ured either as the rise of the step 
(increase in stress, AS) or as the 
length of the step (increase in strain, 
AL). For those stress-strain curves 

(Continued on p. 174) 








How Signode Steel Strapping Co. tempers 


650 feet of steel strap every minute 


At the Signode plant in Sparrows Point, 
Md., turning out up to a thousand miles of 
steel strap daily calls for fast, efficient pro- 
duction line techniques. One highly impor- 
tant phase in the final processing is the 
tempering bath. Here, Signode called on 
Kemp Engineers to supply the 15 ton, gas- 
operated Immersion Melting Pot shown 
above. Now steel strap is uniformly tem- 
pered at the rate of 650 feet per minute. 


Kemp Offers More Advantages 
By installing Kemp Immersion Heating, 
Signode benefits in many ways. Unlike 
underfired pots, Kemp pots are not subject 
to periodic and expensive shutdowns .. . 
won’t crack or break. They operate con- 


tinuously at maximum heating efficiency 
with a substantial savings in fuel costs. 
Offer a greater heating surface, faster heat 
recovery, lower dross formation, even lower 
room temperatures. At the same time, this 
Kemp unit enables Signode to eliminate 
costly temperature override and open flame 
fire hazards. 


Let Kemp Solve Your Problems 

These same advantages apply to all types 
of melting or heating operations. Whether 
you are engaged in tempering, annealing, 
descaling, coating, etc., you can rely on 
Kemp Immersion Heating. Why not find 
out how Kemp Engineers can help you, 
save you money? 


For more complete facts and technical 
information, write for Bulletin IE 11 tex 
C. M. KEMP MFG.CO., 405 East Oliver 
St., Baltimore 2, Maryland. 


IMMERSION MELTING POTS 


ORE 


CARBURETORS - 
ATMOSPHERE & INERT GAS GENERATORS 
ADSORPTIVE DRYERS + SINGEING EQUIPMENT 


BURNERS + FIRE CHECKS 
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Stress-Strain Curve .. . 


(Continued from p. 172) 

exhibited steps, 
there was a reasonably linear rela- 
tion between the length of the step 
and the stress at which the step 
occurred. The rise of the step, how- 
ever, tended to remain constant over 
regions of stress, increasing suddenly 
it irregular intervals. In some tests 
at slow speed the rise of the step, 
AS, remained constant throughout 
the entire range of the test. 


which numerous 


Superposition of smooth curves, 
obtained with slow rates of loading, 
and stepped curves, obtained with 


rapid loading, indicated that the 
steps represent departures 
rather than above a normal smooth 
curve. Further evidence of this is 
found in the curves that had only 
one relatively small step which was 
caused by a disturbance of the test- 
ing machine. This step consisted of 
a sudden yielding, followed by a 
sudden rise and then a continuation 
of the original smooth curve. There 
is a strong suggestion that the form 
and, to some extent, the occurrence 
of a stepped stress-strain curve will 
depend on the method of testing. 
Large initial yields that have been 
called “type A” yields and have been 
found 


below 


by others, particularly in 





ww 
to meet 


Your Requirements! 


Here’s your answer to fast, on-the-spot 
pre-heating for hot forming of magnesium 
and aluminum sheets. This DESPATCH 
electrically heated, recirculating type 
furnace is built for temperature ranges 
up to 1000° F. Because of its portability 
it is easily rolled into position for most 
efficient work. Heat chamber accessible 
from either side by air operated vertical 
lift doors. Every furnace engineered and 
built to meet your particular requirements. 


All controls are mounted 
directly on furnace for 
easy access. Interwired 


PROCESSING PROBLEM? 
CALL DESPATCH! 


for direct plug-in to any 
220-V line. 


OVEN 
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No matter what your heat treating needs 
may be, Despatch engineers are ready to 
serve you by offering advice and engineer- 
ing counsel without obligation. They will 
help you select the proper equipment to 
best solve your problem. Call or write to 
Dept. P. 


Minneapolis Office: Chicago Office: 
619 S.E. 8th St. 4554 N. Broadway 


Sales and Service in all Principal Cities 





aluminum-magnesium alloys, were 
not encountered in any of these tests 
It has been demonstrated that the 
occurrence of such a yielding re- 
quires a very fine-grained structure 
which was not present in any of the 
materials tested. 

The tests that were made at a con- 
stant rate of straining on the ma- 
terials that had exhibited stepped 
stress-strain curves in the constant 
rate of loading tests indicated con- 
tinuous, smooth stress-strain curves 
with no suggestion of sudden yield- 
ing. It was observed that there was 
no falling off or even faltering of the 
load during the test; the load in- 
creased continuously. These tests 
were run at only one rate of strain- 
ing which corresponded to a low 
rate of loading in the plastic range. 

Certain features of the results of 
these tests do not appear to be satis 
factorily explained by theoretical 
considerations thus far advanced. It 
would seem that some modification 
or extension of the Cottrell theory is 
needed to account for the fact that 
steps may be encountered at rapid 
rates of loading but not at slow load- 
ing; that the steps are departures 
below the normal smooth curve; and 
that no indications of sudden yield- 
ing were encountered in the tests 
made at constant rate of straining 


H. N. Hons 


Economics of Openhearth 
and Electric Furnaces* 


VEN THOUGH a steel melting proc- 

ess is technically and metallurgi- 
cally sound, it is not necessarily the 
most economical in comparison with 
alternative processes. The cost of 
producing steel (total ingot cost) is 
affected by the size of the plant, the 
size of the melting furnaces, and 
operating and material costs. The 
cost of energy (fuel or power) and 
of material changes from time to 
time, and is different at various loca 
tions at the same time. The present 
trend is toward displacement of 
openhearth tonnage by the electric 
furnace. The purpose of this paper 

(Continued on p. 176) 


*Digest of “Electric Furnace 
Versus Openhearth Furnace in Cold 
Metal Shops”, by L. F. Reinartz and 
H. C. Barnes, presented at Phila- 
delphia Regional Technical Meeting 
of American Iron and Steel Institute, 
Dec. 3, 1953. 
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; of MUMINUM 
Degg a EXTRUSIONS | 


138 Page Reynolds Handbook Shows 
How to Increase Design Efficiency 


.»- Lower Production Costs 


Limitations of rolled structural shapes, formed sheet sections 
and machined, cast or welded parts are soon forgotten when 
you thumb through the authoritative handbook, ‘‘Designing 
With Aluminum Extrusions.’”’ The many important ad-' 
vantages obtainable with extrusions are shown in the above 
pages reproduced from the book. 


Extrusion dies are inexpensive, so special shapes that use 
the metal most efficiently can be produced economically. 
The handbook shows how . . . with 126 illustrations and 
chapters on Features of Aluminum Extrusions; Examples of 
Effective Extrusion Design; Manufacturing Possibilities; 
Shape Design from Manufac turing Standpoint; Structural 
Design Considerations; Finishes; Cost Factors and a wealth 


apant of other essential data. 
0 


TALL LL METALS € e Your free copy of ‘Designing With Aluminum Extrusions” 

. , is available, es with a complete index of other helpful 
Reynolds literature, when requested on a business letter- 
head. Simply write to Reynolds Metals Company, 2519 
South Third Street, Louisville 1, Kentucky 





See "Mister Peepers” Sundays, NBC-TV. Consult local listings for time and station. 


REYNOLDS 8% ALUMINUM 





MODERN DESIGN H ALUM™MINUM™ 'sN Mino 
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ROCKWELL 


Belt Con 
FURNACES 7.5 


+a 


CONTINUOUS - AUTOMATIC - UNIFORM HEATING 
pin el C«‘E 
Bright 


Anne Rockwell Belt Conveyor Furnaces are 
built to meet any production variables 
of product size, shape, quantity, heating 


and cooling rate. They assure— 


V Uniform Results 

v High Production Rate 

V Controlled Heating and Cooling 
V Controlled Atmosphere 


Bulletin 437 tells how the various types 

of Rockwell Belt Conveyor Furnaces are 

7 , doing the required jobs in today’s mod- 

Gas + Oil + Electric ern production programs. Write for a 
All Types and Sizes copy. 


Rockwell gas-fired muffle 
controlled atmosphere, belt cor 
veyor furnace with long re 
lating cooling section, for bright 


annealing copper tubing 


* OVENS * BURNERS * VALVES * SPECIAL MACHINERY 


2044 ELIOT STREET ce # FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 
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Electric vs. Openhearth 


(Continued from p. 174) 
is to present the conditions in which 
the electric furnace can compete 
with the openhearth in the produc- 
tion of soft steel. 

The modern steel industry started 
with the invention of the bessemer 
process in 1856. Before this, the 
only source of liquid steel was the 
crucible process in which a charge 
of wrought iron and charcoal was 
melted in batches of 100 lb., more 
or less. The openhearth process was 
invented in 1868. In 1870 there were 
two new processes, each displacing 
the crucible process. Slightly more 
than half of the production was by 
bessemer and the infant openhearth 
was still under 2% of the total output. 

Since 1870 the crucible process 
continually decreased in percentage, 
maximum production occurring in 
1910 when 137,000 tons was %% of 
the country’s output. The last re 
corded production of crucible steel 
was 24 tons in 1945. From a per 
centage standpoint the bessemer was 
at its height in 1890 with 86.2%. Its 
maximum tonnage production was 
in 1910 with 10,000,000 tons. 

The openhearth output has in- 
creased steadily in tonnage up to 
93,000,000 tons in 1951. Its greatest 
percentage production was in 1940 
when 61,000,000 tons amounted to 
92% of the total steel production for 
the United States. 

The electric arc furnace was de 
veloped in 1904, In 1910 a produc 
tion of 62,000 tons amounted to 
0.2% of the total production. The 
percentage has continually increased 
until it was 7.3% in 1952. In 1945 
the bessemer production (5.4%) still 
exceeded the electric furnace pro- 
duction (4.3%). In 1950 the posi 
tions were reversed, the bessemer 
having 4.7% and the electric furnace 
process 6.2% of the total output. It is 
doubtful if hot metal charges will 
ever produce as much benefit in the 
electric furnace as in the openhearth, 
and for this reason this paper is lim 
ited to consideration of cold metal 
shops. For a capacity above 500,000 
tons per year, an integrated steel 
plant with blast furnace capacity to 
supply hot metal is justified. A steel 
plant of 250,000 tons per year is the 
smallest that is likely to be com 
petitive. Therefore, plants of 250,000 

Continued on p. 178) 




















Pen nsalt 
Chemicals 


vania Salt Manufacturing Company 


for higher speed... 
greater strength 


...- lower cost 


Higher speeds in critical metal working are here for 
plants using the Pennsalt Fos Process. They can cold form 
steel piston pins, torque tubes, gear blanks, hydraulic 
cylinders and other vital parts in presses. And the finished 
products are tougher, stronger, better able to withstand 
the demands of higher speeds and harder wear than parts 
made by conventional methods 

The Pennsalt Fos Process is now being used in auto- 
motive, tube, wire drawing and ordnance plants. The 
process includes a new Pennsalt lubricant and a proven 
method of locking the lubricant to the steel. The Fos 
Process insures the smooth and rapid flow of cold steel 
through the die, even at extreme pressures 

Practically all of the original metal can be utilized with 
Pennsalt cold extrusion tec hniques eee work cy les can 
be ceduced...and over-all production speeded up. Superior 
physicals can be obtained from carbon steels, along with 
a better, smoother finish Multiple draws without interim 
recoating and annealing, and greater reductions per draw 
are now practical 

Is Fos Process prac tical for your plant. your products? 
Send us details of desired applic ation, or blueprints of prod- 
ucts. We'll be glad to evaluate possibilities Metal Processing 
Department, 518 Widener Building, Philadelphia 7, Pa 
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pRONZE POWDER - FILTER POWDER 
COPPER POWDER 
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: NICKEL POWDER - PHOSPHOR COPPER 
A SILVER SOLDER POWDER - SOLDER POWDER 
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TIN POWDER < 


(a 


ANTIMONY, BISMUTH, anny ue 
MANGANESE AND SILICO 


UM, MAGNESIUM 
N POWDERS 


Su 


One Call— 
ee ecesdion of the kind or type of Metal 
Powder you require, a single call to Metal 
Powder Headquarters brings an answer to 
your Powder Metallurgy problem and the 
powder to meet your ind vidual requirements. 








This one-stop service and availability is yours 
by reason of MD's long metal powder re- 
search and development dating back to 1916. 
Today, MD is the only metal powder manu- 
facturer making a complete line of metal 
powders. 


METALS DISINTEGRATING COMPANY, INC. 
Elizabeth B © New Jersey 


METAL POWDERS 
METAL PIGMENTS 


METAL ABRASIVES 
ince 1916 


Plants: 
Elizabeth, N. J.; Manchester, N. H.; 
Berkeley, Calif.; Emeryville, Calif. 


SUBSIDIARY OF AMERICAN-MARIETTA COMPANY 


WORLD'S LARGEST MANUFACTURER OF FINELY DIVIDED METALS 
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Electric Vs. Openhearth 


(Continued from p. 176) 

to 500,000 tons per year cover the 
range in which the electric furnace 
has the best chance to compete with 
the openhearth. 

A modern 150-ton openhearth 
furnace on a cold metal charge can 
be expected to produce about 1] 
tons of plain carbon steel per hr. 
About 8% downtime is required for 
repairs and rebuilds, thus resulting 
in an availability of 92%. Yearly pro- 
duction is estimated as 11 tons pe: 
hr., times 24 hr., times 360 days, 
times 92% availability, or a total of 
87,500 tons per year per furnace. 
This amounts to 262,500 tons for 
the three furnaces. A 16-ft. diamete 
electric 15.000-kva. 
transformers produces about 11 tons 
per hr. of soft steel ingots. Highe: 
availability (95%) amounts to 90,200 
tons per year per furnace, or 270,000 
tons for three furnaces 

For a 500,000-ton shop, larger 


furnaces can be used with resulting 


furnace with 


economies in operation and no loss 
in flexibility. A 225-ton openhearth 
furnace will produce about 16.5 tons 
per hr., which at 92% availability is 
131,000 tons per year, or 524,000 
tons for four such furnaces. A 20-ft. 
diameter electric furnace with 25,- 
000-kva. transformers produces about 
17 tons per hr., 140,000 tons per 
year for one furnace, or 560,000 for 
four furnaces. These estimates of 
production rate and availability are 
conservative and well within reach 
in plants using up-to-date practices. 

With cheap scrap the electric fur- 
nace has considerable advantage 
over the openhearth. Before fixed 
charges, the electric furnace is cheap- 
er than the openhearth by $4.69 per 
ton for the small shop and by $4.83 
for the large. After fixed charges the 
difference is increased to $8.69 per 
ton for the small shop and $7.35 for 
the large. The cost of electric fur- 
nace ingots — $45.64 for the small 
shop, $42.89 for the large — leaves 
a margin of $3.36, or $6.11 below 
the Pittsburgh price of ingots for 
administrative and selling expense. 

With cheap pig iron the electric 
furnace is at a disadvantage. Before 
fixed charges the cost of electric 
furnace ingots is $3.53 a ton higher 
for the small plant, and $3.39 higher 
for the large plant compared with 

(Continued on p. 180) 





600 ibs. of Bronze 
250 Kw. 


AJAX-NORTHRUP , charged... 
HIGH MELTING SPEED 


saves more than just TIME 





Time saved ... more heats .. . increased 
production are obvious benefits of AJAX- 
NORTHRUP Hi-Speed Induction Melting. 
Perhaps not so obvious, however, are many 
additional savings . . . important whether you 
have one melt a day or twenty. 
The AJAX-NORTHRUP Induction Fur- 
nace melts so fast that there is practically no 
chance for oxidation. Without electrodes or 
combustion gases, there is almost complete 
freedom from contamination of any kind. 
Metal losses are virtually eliminated. Savings 
in even the base metals are substantial. In the 
costly and more easily oxidized alloying metals, 
savings are so large as to seem unbelievable . . . 
but they are true, A foundry casting 18-8 type d 
alloys reports 100% recovery of nickel; 99% eee poure 
chromium; 95% molybdenum and similarly IN JUST 25 MINUTES 
large percentages of every alloying element. o 
A typical non-ferrous foundry reports reduced 
melting costs of over $33.00 a ton. 
These savings can be realized in any foundry, 
ferrous or non-ferrous, providing an excel- 
lent return on your original investment in 
AJAX-NORTHRUP equipment. 
We would be pleased to show you actual 
cost data that other AJAX-NORTHRUP Fur- 
nace users have made available. Just write or 
telephone us. 


ane 
sad NOR HRUP, ’ SINCE 1916 
. . v 


INDUCTION HEATING-MELTING 


AJAX ELECTROTHERMIC CORPORATION © AJAX PARK, TRENTON 5, NEW JERSEY 


Associoted Compomes: Ajax Electrometallurgical Corp. . Ajax Electric Furnace Co. . Ajax Electric Company, Inc. . Ajax Engineering Corp 
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Take 5 Minutes 


iT WILL PAY YOU TO 


CHECK THIS CHART! 


See how easily 


MH Chrome-Nickel Pre-Alloyed Powders 


can give your compact, regardless of size — 


Tensile strengths to 105,000 psi 
Sintered densities to 7.11 

% Elongation in 1 inch to 4.9% 
Rockwell hardness to B-98 


Yes, a 7.5% addition of Metal Hydrides’ pre-alloyed 
chromium-nickel powder, plus 1% graphite to electro- 
lytic iron powder can give your product these qualities. 
Check the chart below. See how easily MH chrome- 
nickel pre-alloyed powder can fit into your production 
picture, giving you volume production of high tensile, 


intricate parts at less cost: 


We Alley 7.5% (20 Gr-BO Wi) 7.5%, (50 Cr-50 Wi) 7.5% (80 Cr-20 Mi) 

2012°R «62192°F «2012°F «62192° «2e12°F «2eR°F «201R°F §=62192°F 

Density, g/cc ‘ 7.05 7.12 7.02 LAL 6.95 7.10 674 6.63 
Rockwell Hardness 078 o7e 7 6-90 on 90 8-80 La) 
Tensile Strength, psi 53000 «68500 §=— 70200) 83000) 82700 «= 100800 )= 73400 = 105000 
Elongetion, % in 1” 42 49 3.4 27 44 18 22 


Write for complete informa- 
tion now. No obligation 
of course. 


Metal Hydrides 


INCORPORATED 
30 CONGRESS ST., BEVERLY, MASS. 


METAL PROGRESS; PAGE 180 





Electric Vs. Openhearth 


(Continued from p. 178 
openhearth ingots. After fixed 
charges, the small plant has a 47c 
higher cost in the openhearth, and 
the large plant has an 87c higher 
cost in the electric furnace. Consider- 
ing only these factors, an integrated 
steel plant with excess cheap pig 
iron available for steelmaking can 
make better use of it as hot metal in 
the openhearth than to use it in 
electric furnaces. 

These figures are, of course, gen- 
eral and although believed to be 
representative, do not reveal actual 
costs at any one plant or location. 
Any contemplated installation should 
be based on a study using local prices 
and adjusted to local conditions. In 
favorable situations the electric fu 
nace can more than hold its own in 
competition with the openhearth for 
relatively small tonnages in non 
integrated steel plants. The higher 
thermal efficiency of the electric fur- 
nace compensates for more than half 
the higher price of electric energy 
over heat energy from fuel. Except 
for alloy contamination, electric fur 
nace steel is as good or better than 
openhearth steel, and sulphur con- 
trol is particularly favorable. With 
cheap scrap the material cost for 
electric furnace steel may be as 
much as $8 or $9 per ton less than 
for openhearth steel. This amount 
may be $3 to $6 less than the Pitts 
burgh price of ingots and $36 to 
$39 less than the price quoted in 
some places, 

With cheap pig iron the material 
costs for the two processes are about 
equal, and higher than the quoted 
Pittsburgh price. The availability of 
ample quantities of cheap scrap is 
the most important factor in deter 
mining suitable locations for low- 
cast ingots from electric furnaces.* 

In suitable locations for small ton- 
nages in cold metal shops the electric 
furnace can beat the openhearth in 
the production of lower-cost ingots 
with smaller capital expenditure. 


Frank G. Norris 


* REVIEWER'S NOTE: The so-called 
scrap shortage has been aggravated, 
and perhaps partially caused, by the 
recent growth in the electric furnace 
consumption of scrap. The electric 
furnace recovers scrap, but does not 
make steel in the strict sense. In the 
nomenclature of some metals indus- 
tries the product would be described 
as a secondary metal. 





Sky-High 
or 


Fathoms 














It's always STAINLESS STEEL 





where From airplanes to subs and all points between, stainless 
steel is the one metal most associated with the preparing and 

: serving of food. Why? Because it’s the one metal that best 

Food is combines a// the desired virtues: beauty, strength, hardness, 
cleanliness, long life, low maintenance, easy fabrication, and 

high resistance to corrosion and heat. @ Now those are qual- 

Concerned ities to conjure with! Where can you use them? Where can you 
employ Allegheny Metal to improve your product or reduce 

costs in your equipment—and how can we help you? Allegheny 

Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


You can make it BETTER with a 


Allegheny Metal ‘<=. 


weo 45538 Warehouse stocks carried by all Ryerson plants 
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HEAT 
TREATING 
OF 
STAINLESS 
STEEL 


NITRONEAL GAS 
GENERATOR 


... Produces pure nitrogen 
with a controllable hydro- 
gen content that can be var- 
ied at will and maintained 
at any percentage from 
25% to 25% to best suit 
work in furnace. 

Used for bright annealing, 
heat treating, and furnace 
brazing of stainless steel, 
low and high carbon steels 
and non-ferrous metals. 


® Fully Automatic 
© No Operating Person- 
nel Required 


® No Explosion Hazard 


© 30% Less Costly than 
Dissociated Ammonia. 


Units available in 100 C.F.H. 
to 10,000 C.F.H. capacities. 


Write for Booklet No. 21 


BAKER & CO., INC. 


113 ASTOR STREET, NEWARK 5, N. J. 
NEW YORK * SAN FRANCISCO * LOS ANGELES * CHICAGO 
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A Simple Test for 
Determining Efficiency of 
Metal Cleaning* 


cause. of the high incidence of 

perspiration-induced corrosion of 
fine instruments during storage, it be 
came necessary to find a test capable 
of evaluating metal cleaners and 
metal cleaning processes used on 
such parts. This paper describes a 
method for evaluating cleaners and 
cleaner processes for clock brass, 
particularly with respect to perspira 
tion removal and residual cleaner de- 
posits. The method consists of pre 
soiling a set of specially prepared 
brass surfaces, cleaning them in the 
cleaner or process to be evaluated, 
and then exposing them to a con- 


trolled Corrosive atmosphere. 


EXPERIMENTAL PROCEDURI 


High leaded brass blocks (1 x 1 x 
% in.) were used as the test speci 
mens. The 1 x l-in. surfaces of the 
blocks were ground to a fine finish 
Contaminants resulting from the su 
face grinding were removed with a 
detergent and mechanical abrasion, 
after which the blocks were solvent 
degreased, alkaline cleaned, bright 
dipped and dried in hot methanol 
They were then stored in dry ben 
zene. Before each test, including the 
initial use, the surfaces were acti 
vated by polishing unilaterally on 
wet 400-grit silicon carbide paper 
followed by two washings in metha- 
nol, a dip in boiling benzene and 
air drying. 

To reproducibly soil the samples, 
they were immersed in a Type AN 
O-11 synthetic aircraft lubricant for 
3 min. and then were drained in a 
vertical position for 12 hr. at 150° F. 
A fingerprint was impressed on one 
of the clean test surfaces before 
cleaning. After cleaning in the 
cleaner to be evaluated, the blocks 
150° F. for 1 
hr. and then held at this teraper 
ature and 100% relative humidity 
for 12 hr. The specimens were ex 

(Continued on p. 184) 


were preheated at 


*Digest of “A Simple Reproduc 
ible Method for Determining Metal 
Cleaning Efficiency”, by Arnold 
Miller and Edward A. Hedman, 
ASTM Bulletin, No. 194, December 
1953, p. 51-52. 
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MARTINDALE 
eae 





ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our own 
factory where uniform hardness is assured by 
heat-treating in electric furnaces on which the 
temperature is closely controlled by electric eyes 


Set AB (Burs) 





AF (Files) 


Ihe above sets, with '4” diameter shanks, are 
composed of the ® most popular sizes for gen 
eral use 

Over 200 sizes and shapes (total over 75,000 
pieces) are carried im stock for tmmediate 
shipment 


DEMAGNETIZER—Model D-3 


> 


This tool quickly and easily removes magnetism 
from cutting tools such as cutters, drills, saws. 
etc., and thus keeps them free from chips and 
metal-slivers that reduce production. Cuts cost 
of tool maintenance 





HEAVY DUTY ETCHER 





Model A-A has wide use as a production-line 
etching tool. With six heats it ts effective on 
small parts and also on large preces such as 
shovels, castings, etc Complete wih ground 
lead, heavy metal case, etc. 


Send for Catalog No. 29 with 64 pages 
of Maintenance, Production and Safety 
Equipment. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7. Ohle 
















BTR Die can simultaneously punch 39 holes 
16 in. in diameter in S6-in. carbon-steel 
plat as it stamps screen segment for coal 


producer 


Closeup of punch holder and 
bottom die. BTR, an old fa- 
vorite of Remaly Manufa 
turing Co., Inc., has had long 


use in their shop. 


Dies made 


operations performed in the shop of the 
Remaly Manufacturing Co., Ine., Tama 
qua, Pa. For example, here’s a typical job 
handled by this 90-year-old firm. They 
rig up a punch holder and dies in a 900 
ton press, feed in 6-gage carbon steel 
plate, or sometimes stainless, or manga 
nese-bronze. Then, Boom! Boom! Boom' 
In less time than it takes to tell, they've 
punched a large screen segment for use in 
sizing anthracite coal 

What steel do they use for the dies? 
It’s Bethlehem BTR, an old standby with 
Remaly. One day we asked them what 
they liked best about BTR for making 
screen segments. Wear-resistance ? Shock- 


, 


resistance? Low distortion? Good ma- 


chinability? Fast, easy heat-treatment? 


of BIR take big bites 
in making screens for coal producer 


It’s interesting to watch some of the 


“It’s hard to put a finger on any one 
of those points and say it’s best,” an 
swered Bill Yost, one of the heads of the 
firm. “In our shop, we like BTR on all 
counts. It stands up well. In fact, I ean’t 
remember ever having trouble with it.” 

BTR (Bethlehem Tool Room) is our 
general purpose, Inanganese chromium 
tungsten grade of oil-hardening tool steel 
Its outstanding characteristic is its safe 
hardening property. It has the happy 
combination of abrasion-resistance and 
toughness, making it an ideal steel for 
tool-and-die applications where long wear 
is essential. 

Your nearest Bethlehem tool steel dis 
tributor has a good stock of BTR on 
hand and is at vour service. Give him a 


call at your first opportunity. 


gETH! EHENy 
ST EL 


BETHLEHEM TOOL STEEL 


ENGINEER SAYS: 

Aw 
af Don't Punch All 
of the Way Through 
The tool life of punches can be greatly 
improved by proper control of the stroke 
of the punch It is not necessary tor a 
punch to go completely through the hole 
being punched, lor when it does, rapid 
wear occurs. The wear mereases clear 
anee, which in turn increases the load 
necessary for punching and also results 
in burred edges 

When a punch has penetrated part way 
through the stock, “snapping” occurs and 
the “button” pops out. Llow far the punch 
penetrates before snapping takes place 
depends upon the material being punched 
and the thickness of the stock. Generally, 
the softer the material the greater the pen 
etration required, Conversely, a hard or 
brittle material requires less penetration 

Penetration on soft, thin stock may be 
as high as 90 pet of the stock thickness, 
and on hard, thick stock, as low as 40 pet 
The less penetration required to bring out 
the button, the better. What the penetra 
tion should be must be determined em 
pirically on each job. Control of punch 
penetration by adjusting the press stroke 
means decreased punch-wear, better qual 
ity parts and increased tool life 
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First ca, THEN IRQ, NOW XRQ... 
the NEW X-Ray Quantometer 











Materials analysis by X-Ray fluorescence is the newest indus- 
trial tool. The new ARL X-Ray Quantometer* gives you a fast, 
accurate, non-destructive technique for quantitative determina- 
tions of elements present in materials regardless if they are free 
or in combination. This multichannel unit can be supplied with 
interchangeable dispersive and non-dispersive analyzers in any 
combination. As many as eight channels can be used simulta- 
neously ... giving EIGHT TIMES the analytical speed previously 
obtainable! The results are graphed for you automatically in mul- 
tiple to provide a permanent record. 

For years, Applied Research Laboratories have provided indus- 
try with most of its direct-reading instruments for emission spec- 
troscopy. This vast experience has been combined to give you in 
the XRQ the finest analytical instrument available which can be 
readily adapted to either laboratory or production control prob- 
lems. ARL field engineers will be happy to demonstrate the money- 
saving possibilities of the XRQ in your business. Write today for 
complete catalog information. 

The ARL line includes Production Control Quantometers, Indus- 
trial Research Quantometers, 1.5 and 2-meter Spectrographs, Pre- 


cision Source Units, Raman Spectrographs and related accessories. 


*Trade Mark 





Metal Cleaning . . . 


(Continued from p. 182) 
amined under magnification for the 
presence of fingermarks, etching dis- 
colorations, pitting and the effect of 
residual cleaner on the surfaces. 


RESULTS 


The corrosive nature of the test 
produces mild etching of a general- 
ized nature on the sensitive brass 
surfaces. Proper evaluation of this 
condition is important if corrosion 
preventive properties are to be in- 
corporated in the cleaning cycle. 
Poor properties for the removal of 
fingerprints are shown by accelerated 
corrosion in the area of the finger- 
print. Poor rinsing characteristics 
cause a mottled etching effect on the 
surface, whereas a heavy film of 
tarnish is probably caused by re 
moval of the protecting oil during the 
cycle. Proprietary horological clean- 
ers and kerosene emulsion cleaners 
that were tested showed poor finger- 
print removal and poor rinsability. 

The authors promise a detailed 
survey of metal cleaners for fine in- 
struments in a subsequent paper. 

E. F. Forey, Jr 


Dynamic Determination 
of Elastic Constants” 


HE ELASTIC constants such as 

Young’s modulus, E, and the 
rigidity modulus, G, of metals may 
be determined by dynamic methods 
in which the specimen is part of a 
vibrating system. Such methods offer 
several advantages as compared with 
the direct method of the ordinary 
tension test. The vibratory measure- 
ments are often more convenient to 
make and give greater precision. 
Other advantages are that the stresses 
may be applied rapidly, minimizing 
creep effects, and the strains may be 
very small (10° or less) without loss 
of precision, thus facilitating meas- 
urements on brittle materials and ma- 
terials having very low elastic limits. 
The vibratory method is also readily 

(Continued on p. 186 


*Digest of “Dynamic Methods for 


Determining the Elastic Constants 
and Their Temperature Variation in 
Metals”, by M. E. Fine, A.S.T.M. 
Bulletin, No. 181, April 1952, p. 20. 


Te ee Ce ee Creat eas tovutrerpmeumy? 
3717 PARK PLACE GLENDALE 8, CALIFORNIA 
NEW YORK ¢ PITTSBURGH * DETROIT * CHICAGO * DALLAS * LOS ANGELES * LAUSANNE, Switreriand 


) Applied Research Lahoratories 
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*REO DESIGN ENGINEERS SAID... 


TOUGH JOB? 





E'LL SPECI 


_STRESSPROOF 


SEVERELY COLD-WORKED, FURNACE-TREATED 


Fae Motors, Lansing, 
| Mich., heve agein 
| specified STRESSPROOF 

—this time for the pow- 


[lice jose cuman to Use STRESSPROOF ‘:::: 


Reo engineers needed top performance from this 
new drive shaft . . . so they insisted on STRESS- 
PROOF ! They knew from years of successful experi- 
ence with STRESSPROOF that it could take abuse. 
It had both the strength and wearability to stand up 
under the toughest service—and its excellent machin- 
ability was most welcome from a cost standpoint. 

The alternative to STRESSPROOF would have 
been a heat-treated part, with the attendant cleaning, 
straightening, and machining problems. 

Only STRESSPROOF gives you a unique combina- 


Manufacturers of the Most Complete 


STEEL BARS 


Another 
Reo Lawn Mower 


tion of four qualities in-the-bar: Strength, Wearability, 
Machinability, and Minimum Warpage. Yet it costs 
less than the other quality cold-finished steel bars. 

STRESSPROOF makes a better part at lower cost ! 
It is available in cold-drawn or ground and 
polished finish. 


SEND FOR... 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bors” 


La Salle Stee! Co. 
1424 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 
Neme—— ——EE ED 
Tite——_____ 


‘ompony—___ — — 


Co 
Line of Carbon and Alloy Cold-Finished : address —_ — — = 
and Ground and Polished Steel Bars in America. 1 ¢j 


OE ee 
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HowTo Cut Costs 
in Metal Treating! 


...Usesarrett *Anhydrous Ammonia 


~—and you have the most economical source of dis- 
associated hydrogen and nitrogen for metallurgical 
uses. 6,750 cubic feet of Hydrogen and Nitrogen 
from a single 150 lb. cylinder! And you don’t have 
to stock up heavily—our coast-to-coast delivery 
service will give you fast delivery on 150, 100 and 
50-lb. cylinders. 

Check the many jobs Barrett Ammonia can do 
so well—then order today! 


Do You Use Anhydrous Ammonia 
for These Important Jobs? 


* Protective atmosphere for bright annealing, brazing 


and powder metallurgy. 


Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 


Case hardening of iron and steel with case depths 
up to 0.025 inches. 


Sintering of metal powder compacts. 


Augmenting corrosion—resistance treating for alu- 
minum, magnesium, other light metals. 


As a solvent in making electrolytes for electrolytic 
recovery of salts. 


GET THIS VALUABLE HELP! 


Technicians specially trained in the use of Anhydrous 
Ammonia for the above and other metallurgical uses 
are ready to help you. No obligation. Call or write 
today! Also—valuable handbook available on the use 
and economical handling of Ammonia. Request it. 


Look for the green cap! 





First in Ammonia Since 1890 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


A Better America Through Chemical Progress 
CHEMICAL PROGRESS WEEK ~* May 17 to 22, 1954 
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Elastic Constants . . . 


Continued from p. 184 
adaptable to measurements of the 
temperature dependence of elastic 
constants. Finally, the internal fric- 
tion of the specimen may be de 
termined simultaneously with the 
modulus measurement. 

One of the simplest arrangements 
for making dynamic measurements 
of elastic constants is the torsion pen 
dulum. The specimen, in the form 
of a wire, serves as the suspension 
for an auxiliary inertia member or 
pendulum bob. The rigidity modulus 
G, of the specimen is proportional to 
the square of the natural frequency 
of the free torsional oscillations of 
the pendulum, and the proportion 
ality constant is determined by the 
length and diameter of the specimen 
and the polar inertia of the pendu 
lim bob. Thus, the modulus of 
rigidity may be calculated from 
a frequency measurement together 
with appropriate mass and dimen 
sional measurements. Internal fric 
tion may also be obtained by meas 
uring the rate of decay of the ampli 
tude of the vibrations. 

Dynamic measurements of elastic 
constants may also be made using 
forced vibrations. A — sinusoidally 
varying force of constant magnitude 
is applied to the vibratory system. 
The amplitude of the resulting 
oscillation is measured as a function 
of the forcing frequency. The maxi 
mum amplitude of oscillation occurs 
at resonance when the frequency of 
the applied force is equal to the 
natural frequency of vibration of the 
system. Thus, the elastic constant 
may be determined from the reso 
nant frequency and the dimensions 
and inertia of the system. In_ this 
method the internal friction of the 
specimen may be determined from 
the sharpness of the resonance curve 
(oscillation amplitude versus forcing 
frequency ). 

The forced vibration technique IS 
most often used when the specimen 
itself serves as the inertia member 
of the vibrating system. A common 
example of this is a long rod in which 
longitudinal vibrations are produced 
Systems of this type have many 
natural frequencies or modes of 
vibration, but usually only a few of 
the lowest frequency modes are em 
ployed. The frequencies of these 

(Continued on p. 188) 
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FAHRALLOY 


there’s - ell iit 
NO SUBSTITUTE for FAHRALLOY SERVICE 


ln addition to the sound engineering counsel that Fahralloy has 

rendered its customers for over 20 years, one of the most important things that has 
helped the company build the enviable reputation it enjoys in the alloy field 

is an intangible called, out-of-the-: uinary service. The service 

isn't just any one thing, it's a combination of many. Net result— 

Fahralloy has come to be known for complete dependability! Fahralloy service 
has even gone so far in some instances of emergency to 

provide delivery by air with its company plane pictured above. Naturally, 

this is the exception rather than the rule, but it does show to what 

extent Fahralloy goes to provide that extra something in service . . . the extra 
something that assures complete customer satisfaction. There's no better time than 


now for you to experience it for yourself. 


CLARE CHARRON ® 509 Curtis Building © Trinity 5-7633 
OETROIT Area Representative 


5.2N3HL L1V3H S.3N3HL TUIHM AOTIVUHVA S.aNTaHL LVIH S.38THL auaHmM 


150th & Lexington Ave. — Harvey, Illinois 
In Canada — Fahralloy Canada, Ltd., Orillia, Ontario 
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Destructive effects 
be minimized— 






of extremely high 
by using Kentanium at 


temperature com 
the critical points. 








WHAT 
is Kentanium? 


WHAT 


can it do? 


WHERE 


is it in use? 


WHAT 


forms are made? 


HOW 


can you use it? 




















































An Exclusive Development 


Chiefly titanium carbide (and small percentages of 
other refractory metal carbides), with nickel 
“binder”. Uses neither tungsten nor cobalt. Hard- 
ness: Up to 93 RA. Weight: 24 that of steel 


Resist thermal shock, withstand oxidation and 
abrasion, retain great strength at high temperatures 
(1800°F and above). 


Successful applications include: Valves, valve seats, 
reduction crucibles, anvils for spot welding, hot 
extrusion die inserts, bushings, thermocouple pro- 
tection tubes, flame tubes, furnace tong tips, balls 
for hot hardness testing, nozzle vanes and blades 
for jet engines, and many others. 


Tubes, rods, bars, flats by extrusion process. More 
complex parts by machining from pressed slugs 
before sintering , extremely accurate parts by grind- 
ing to required tolerance after furnace sintering. 


This remarkable new metal, available in many 
“grades” to meet specific combinations of imposed 
conditions, can best be adapted to your high 
temperature problem by cooperative effort. Our 
engineers will be glad to discuss how you can get 
best results from Kentanium 


of KENNAMETAL’ Suc, Latrobe, Po. 
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Elastic Constants . . . 


(Continued from p. 186) 
modes are simply related to the 
length of the rod and the velocity of 
traveling waves, V V E/p, where 
pe = mass density. Thus, again, the 
elastic constant, E, is determined 
from measurements of frequency, 
length, and mass. The modulus of 
rigidity, G, may be found in an anal- 
ogous manner by employing torsional 
oscillations of the rod. The fre- 
quencies of vibration in these meth- 
ods are generally in the kilocycle 
range and the strain amplitudes are 
about 10 * to 107, 

Convenient methods can be de- 
vised for exciting and detecting 
longitudinal and torsional vibrations 
of rods by using electromagnetic, 
electrostatic, piezo-electric, eddy cur- 
rent, and magnetostrictive means. 
These, in common, require a variable 
frequency oscillator together with 
means for its calibration by compari- 
son with a known standard fre- 
quency. In this manner the resonant 
frequencies may be found to one 
part in 50,000. However, the accu- 
racy of the modulus determination is 
usually limited primarily by the ac- 
curacy of the density measurement. 

Young's modulus may also be de- 
termined from measurements of the 
natural frequencies of bending vibra- 
tions of thin rods and reeds. The 
analysis of the bending vibrations is 
more involved than longitudinal or 
torsional vibrations, and more diffi- 
culties are encountered in minimizing 
the effects of the specimen sup- 
ports upon the vibration frequencies. 
Hence the bending method generally 
gives lower precision. The frequen- 
cies of bending vibrations are usually 
a few hundred cycles per second 
and the strain amplitudes are about 
10°* to 10°5. 

Another method used in recent 
years to find elastic constants is by 
measuring directly the velocity of 
propagation of acoustic waves. A 
wave train or pulse of short duration 
and frequency in the range of 1 to 
30 megacycles per sec. is generated 
at one region on the surface of the 
specimen. The time for the pulse to 
travel a known distance to another 
region on the surface is measured. 
Thus, the velocity of the wave is 
learned, and if the density of the 
material is known the elastic con- 

(Continued on p. 190) 





Descaling 5 tons of stainless wire 


IN 15 MINOTES with VIRGO" Descaling Salt 


10-MINUTE IMMERSION in molten bath of Virgo Descal- 
ing Salt at 900°F. loosens scale. The bath is self-regener 
ating, and produces no toxic fumes. Immersion time and 
temperature are flexible, need not be watched closely. 


WATER QUENCH removes much of the loose scale. The 
steam generated by immersing the hot metal in the water 
further loosens scale by its blasting action. The work is 
thus prepared for the final acid dip 





THREE-MINUTE DIP in dilute acid removes the now 
soluble scale. The work is ready for a rinse or hosing to 
wash off the acid. Result: a chemically clean surface— 
no pitting, etching or metal loss. TOTAL TIME—15 
MINUTES. 


SEND FOR THESE BULLETINS 
—Get the whole story on Virgo 
Descaling Salt ond Virgo Molten 
Cleaner—whot they are, how they 
work their odvantages, how they 
fit your operations, and the Hooker 
services you enjoy os a user of the 
process. Send for these bulletins 
todoy 


From the Fall of the Earth 
HOOKER ELECTROCHEMICAL COMPANY 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. | 


NEW YORK, N. Y. 
LOS ANGELES, CALIF. 
TACOMA, WASH. 
CHICAGO, ILL. 


CHEMICALS 





VIRGO DESCALING SALT—Producers and fab- 
ricators of stainless and alloy steels use Virgo 
Descaling Salt to quickly, positively remove 
scale produced by hot rolling, forging, extrud- 


ing, casting, annealing. 


VIRGO MOLTEN CLEANER —quickly, positive- 
ly desands and degraphitizes castings; removes 
grease, dirt, chemicals, paint, enamel, rubber, 
atmospheric corrosion and other impurities, 

This process can be used on steel; castings; 
forgings; fabricated parts; material to be sal- 
vaged. It employs simple equipment, and is 


easily adapted to your production methods. 


oe ow oe oe ow eG 


Hooker Electrochemical Company 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


Please send me Bulletins checked: Virgo Descaling Salt [_] 
Virgo Molten Cleaner | 


Company 
Address 


City Zone State 


| 
| 

! 

! 

| 

| 

! 

| 

Title | 
i 

| 

! 

! 

| 
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Brinell Test 


large pieces fast—with 
this long stroke machine 


Large awkward castings, forgings or pipe 
are easily tested because the long stroke 
eliminates screw adjustment to work size. 
The hydraulic ram is controlled by a single 
lever. Large, stationary roller-type or flat 
table makes work handling simple, fits well 
into a conveyor line. 

Choice of plain Brinell machine or the direct 
reading machine (shown, model DHL), 
where dial at end of ram gives comparative 
hardness immediately. Larger and special 
machines may also be had. 


Write for more information 
on all our Brinell testing machines. 





---and then one day | made my fortune by switching 


the shop to Columbia SUPERDIE."’ 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices. Warehouses and 
Representatives in Principal Cities. 
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Elastic Constants . . . 


(Continued from p. 158 

stant may be computed. Either lon- 
gitudinal or shear waves may be 
used, so that either E or G may be 
determined. The very high-trequency 
pulses are generated and detected 
by thin piezo-electric crystals used 
in conjunction with appropriate 
electronic equipment. An important 
advantage of this method is that 
quite small samples may be used. 

The knowledge of elastic con- 
stants, internal friction, and _ their 
temperature dependence, which may 
be obtained from these dynamic 
methods, is useful for engineering 
design purposes. In recent years such 
data have also become increasing}y 
important in the investigation of 
various metallurgical and solid-state 


problems. D. S. Woop 


Introduction to 
Directionality in Copper* 


Br directionality is a manifes- 

tation of the crystal structure of 
rolled metal, most papers on this sub- 
ject quickly get into a discussion of 
the complex solid geometry and 
mechanics involved with this be 
havior. Many of those who actually 
use drawing metal are eager for in- 
formation, but are awed by the sub- 
ject and do not read further. 

This short paper by Mr. Bailey 
should appeal to all. He picks up the 
subject right where the scalloped 
cups fall out of the press. The metal 
has some adverse quality and Mr. 
Bailey proceeds to describe it by 
analogy and then to show how it is 
defined. And this subject becomes 
understandable after a reading of 
his account of the behavior of small 
pieces of woven cloth. Directionality 
is classified as to type and degree 
that is, the direction of easy stretch 
and the relative ease of stretching, 
respectively. 

The author refers to the use of 
X-rays for the detailed study of this 
behavior of crystal structures and 
then gives the manufacturing vari- 
ables that produce directionality in 

(Continued on p. 192) 


*Digest of “Directionality in 
Rolled Copper and Brass”, by G. L. 


dé. Bailey, Sheet Metal Industries. 


Vol. 30, August 1953. 





HELPED A STEEL MILL CUT “CROP LOSS” 
BY $60,000 a YEAR 


SPECIAL PROBLEMS CALL FOR LINDE SERVICE 


lime after time as in this case of cutting high sulphur steel 
oxygen has proved to be the answer to problems that arise in mill operation. 
But oxygen alone isn’t enough. It takes skill and experience in research, en 
gineering, production, and distribution to get the most out of oxygen use, 
Through Linoe Seavice you get an unrivaled combination of them all 


rr * 


The 4” x 4” billets coming from a rolling mill in a large 


steel plant are 140 feet long. They must be cut to shorter 
length for transfer to the next mill. *LINDE SERVICE 


Because the billets are high-sulphur steel, conven- 


is the unique combination of re- 
- a andl im amlit @ -_ P ) ‘ 
tional shearing resulted in split ends. More than 100 tons search, engineering, and over 40 years 


of steel per month were being lost in cropping the defec- of accumulated know-how that is help- 


tive ends. Production was slowed. ing LINDE customers save money and 
Then Linde SERVICE stepped in. Working with the improve production in their uses of 
: . . . oxveen and oxy-acetylene Processes, 
mill people, LINDE engineers designed and installed a 
high-speed oxy-acetylene flame cutting system. Result? No 
more split ends... billets are now cut quickly and cleanly. 
A production bottleneck was broken, The mill figures it 


is saving at least $60,000 a year. 


If vour company uses oxygen, LINDE SERVICE can mean 


dollar savings to you. Let us tell you more about it. 


LINDE AIR PRODUCTS COMPANY 
A Division of UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [188 New York 17, N. Y. 
Offices in Principal Cities 
In Canada: Dominion Oxygen Company 


Division of Unton Cansipe Canana Limiteo 
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From Jet Bomber Parts 


to Gas Range Bur 
MUELLER BRASS CO. 


Aluminum Forgings Save 


Weight, Save Finishing [Time 


and Provide the Sam 


Strength as Steel 


If weight and strength are important factors in your prod 
then Mueller Brass Co. forged aluminum parts may be your 
best bet. Mueller aluminum forgings weigh only 3 as muc 


Directionality . . . 


(Continued from p. 190) 
copper and brass sheet. Principal fac- 
tors are the cold-rolling reductions 
between anneals and the tempera- 
tures of these anneals. The types of 
directionality are “random texture” 
“single texture” and “double texture”. 
These textures are illustrated by 
schematic pictures. 

The rest of the paper is devoted 
entirely to analysis of the work of 
Cook and Richards (Journal of the 
Institute of Metals Vol. 66, 1940, 
and Vol. 67, 1941.) which is used 
to show how the variables of rolling 
and annealing affect the directional- 
ity of copper. It is stated that cold 
rollings amounting up to 50% reduc- 
tion of a nondirectional material do 
not produce significant directionality. 
Cold rolling in excess of this pro- 
duces an increasing degree of single- 
textured directionality, this being 
most pronounced when the starting 
material has a small grain size. The 
presence of directionality in the vari- 
ous samples was determined both by 
X-ray analysis and cupping tests. 

If the starting material is already 
directional, reductions of less than 
25% do not remove it but those be- 
tween 25 and 50% will. Reductions 
in excess of this introduce new di- 
rectionality and “earing”. All of the 
data in Mr. Bailey's paper refer to 
ver He reports only briefly on 

Cook and Richards’s work with brass. 

Mr. Bailey sums up his analysis 
of the work of Cook and Richards by 


recommending a mill practice. Ear- 
ing and directionality are avoided by 
limiting the final rolling to a maxi- 
mum of 50% reduction. Metal should 
be hot rolled as far as possible and 
then cold rolled to an intermediate 
gage and annealed, this intermediate 
gage being chosen so that the final 
rolling will give between 25 and 
50% reduction. A large grain size 
from this intermediate anneal is least 
likely to develop earing during the 
final rolling. Brass which has exces- 
sively small grains after this inter- 
mediate anneal will produce direc- 
tionality regardless of the amount 
of final cold rolling. 


as steel, yet they are approximately as strong. They male ideal 
parts for many applications and they are particularly desirablejas 
parts for high speed rotating and oscillating machines becausq they 
reduce vibration and bearing loads, thus causing less wear on 
other parts. They possess good dimensional stability] and 
retain their mechanical properties at high speeds| and 
reasonable temperatures. The smooth, bright 
surfaces save machining time and eliminate costly finishing. 
Mueller Brass Co. can forge aluminum parts to your specificati¢ 
in any practical size and shape from any of the standard 
or special alloys. Write us today for complete information. ~—_| 





The data in this paper demon- 
strate the factors that affect direction- 
ality, but the reader is advised to 


oi study the variables of cold rolling 
MUELLER BRASS co. and annealing in his own production. 


PORT HURON 20, MICHIGAN : Puitip H. Kinsy 
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@ It’s in the heating furnace 
and the forging press that 
the dependable quality of 
Youngstown Hot Rolled Alloy 
Bars shows up. Operators 
know that Youngstown bars 
are uniformly free of injur- 
ious seams, piping, laps and 
cracks. That insures maxi- 
mum output of defect-free 
products. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY ......"%i 


( arbor Alls 
General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y 
SHEETS STRIP - PLATES STANDARD PIPE LINE PIPE OTL COUNTRY TUBULAR GOODS - CONDUIT 
AND EMT MECHANICAL TUBING COLD FINISHED BARS 


HOT ROLLED BARS - BAR SHAPES WIRE 
HOT ROLLED RODS - COKE TIN PLATE ELECTROLYTIC TIN PLATE RAILROAD TRACK SPIKES 
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nee WAUKEE 
FLO-METERS 


for accurately measuring air . . ammonia. . 
dissociated ammonia . . butane . . city gas . . 
endothermic cracked . . exothermic cracked 
. » hydrogen . . natural gas . . nitrogen . . 
oxygen . . propane, 





Here’s the most important advance in flo- 
meter design and construction in the last 20 
years .. the new WAUKEE FLO-METER! 
It’s easier to see flow changes. It’s easier to 
read . . has 6” scale. It’s easier to clean . . 
complete hand disassembly takes only seconds. 
It’s easier to mount . . new design permits 
panel mounting, simpler piping. It has built- 
in control valves. 

And you'll like the Waukee’s streamlined 
appearance. For additional information re- 
quest bulletin #201, 


ENGINEERING COMPANY 


403 KE. Michigan St., Milwaukee, Wis. 








THE MOST FOR YOUR 
~ | “ROCKWELL TESTING” 
ee” DOLLAR! 
The Clark Hardness Teste 
is precision built to give 
qrensiens precision results. 
ousands of Clarks, with 
years of service all over the 
world, attest to this. 

The surprisingly low ptice 
includes the precision Clark 
Diamond Cone Penetrator, 
as well as Steel Ball Pene- 
trators, a wide assortment of 
Anvils, Test Blocks, and 
other accessories. Available 
in two models, for Standard 
and Superficial “Rockwell” 
hardness testing, each with 
choice of 8", 12", or 16" work 
capacity. 

Before you invest in any 
hardness tester, get the facts 
about the low price, speedy 
delivery, and guaranteed accu- ee 
racy of the Clark. Write today. HARDNESS TESTER 


CLARK INSTRUMENT, ING.  vest@222nzORBoROAP, 
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Cone-Arc Welding* 


N THE fabrication of miniature heat 

exchangers, of the tube-to-header 
type for service at elevated tempera- 
tures with cooling mediums of a 
severely corrosive nature, it has 
been found that a new modification 
of the inert-gas-shielded arc welding 
process called “cone-are welding” 
has shown considerable promise for 
welding the small tubes to the head- 
er sheets. Conventional welding 
techniques have not accomplished 
this either consistently or reliably. 

The material to be fabricated by 
welding is either Type 316 stainless 
steel or Inconel. Tubing of either 
0.10 or 0.15 in. o.d. and a wall 
thickness of 0.01 or 0.02 in. is welded 
into a header of 0.125-in. thick sheet. 
Maintenance of tube opening while 
obtaining a reliable weld to the 
header around the periphery of the 
tube is decidedly a tricky proposi- 
tion with any type of welding. 

The header used for these experi- 
ments was a disk of 0.125-in. stain- 
less steel sheet about 1.10 in. diam- 
eter in which 19 holes 0.10 in. in 
diameter were drilled in the basic 
pattern of equilateral triangles with 
a hole at each apex. This arrange- 
ment gave a minimum of 0,10 in. 
between adjacent tubes and between 
a tube wall and the edge of the 
header. 

The welding was done with a con- 
ventional inert-gas-arc tungsten elec- 
trode holder provided with an Alnico 
permanent magnet nozzle as shown 
by Fig. 1. That portion of the nozzle 
nearest the welding arc is of soft 
iron with the Alnico permanent mag- 
net directly above it. The soft iron 
serves to concentrate the lines of 
flux roughly parallel to the axis of 
the welding electrode. 

Direct current for welding was 
obtained from a commercial type of 
welding generator. A high-frequency 
current from a spark-gap oscillator 
was utilized for starting the welding 
are. Arc time was automatically con- 
trolled by a timer which could be 
set to reproduce time intervals with- 
in 0.05 sec. at are times of 0.5 sec. 
or more. 

The “Hi-Thoria” tungsten elec- 

(Continued on p. 196) 

*Digest of “Cone-Are Welding”, 

by P. Patriarca and G. M. Slaughter, 


Oak Ridge National Laboratory Re- 
port ORNL 1614, March 1953. 





WILL BRING OUT THIS CHARGE 
UNIFORM IN QUALITY 


The quenching stage of your heat-treating 
process is the point where all previous 
operations are brought to either a successful 
or unsatisfactory conclusion 

At this point is determined the final qual- 
ity of your product...the amount of time 


and material wasted by sub-standard rejects 


and your ultimate operating cost! 


When you install a B & G Hydro-Flo Oil Quenching 
System you eliminate the warping and quality variations 
caused by uncontrolled quenching of heat-treated metal 

Oil is circulated at high velocity and with strong turbu- 
lence through the quench tank — then cooled and pumped 
back again. The oil in the quench bath is kept constantly 
at whatever temperature is desired. Since every batch is 
quenched under identical conditions, every batch is identical 
in quality 

While the individual components of an oil cooling 
installation can be purchased and assembled on the job, 
the trend today is to install completely factory-assembled 
oil cooling systems 

To meet this demand, B & G offers completely self 
contained oil cooling units —integrated in every respect 
ready for immediate operation. These units are engineered 
to your specific requirements 

Whether your heat treating volume is large or small, the 


services of the B & G engineering department are available The B & G Self-Contained Oil Cooler illustrated here is pre-engineered and 

. assembled complete at the factory. It eliminates the need for building pump piers 
Your request for ir formation will receive prompt attention, and stands and for assembling pipe, valves, controls and wing. Your only 
responsibility is to place the unit in position and connect it to the quench tank 
and water lines. It can be easily moved if a change in plant arrangement make 


it necessary 


Hydro -Fio OIL QUENCHING SYSTEMS 


BELL & GOSSETT COMPANY 
Dept. DK-16, Morton Grove, Ill. 
Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto *Reg. U. S. Pat. OF. 
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HEAT TREATING | Cone-Arc Welding . . . 
FURNACES RP yg oan 


tered above the tube with the tip 
UP TO 2000°F. OR MORE either 0.05 or 0.10 in. above the 

° surface of the header sheet. When 
the start button is pressed, the oscil- 
lator is energized to assist in estab- 
lishing the welding arc. With the 
electrode stationary and a welding 
current of about 60 amp. d-c. 
(straight polarity), a uniform peri- 
pheral weld of tube to header sheet 
is made in 1.5 to 2 sec. 

It is presumed that the operation 
of a cone-are depends upon the 
establishment of an are stream which 
cuts the lines of flux at a small 


F Aluminum 
4 


— Alnico : 
Permanent Magnet A simple method of 
‘3s : ontrolling temper- 
This car-type annealing furnace a “ince 9 » 

is an example of the heat treat- — Soft lron v ; 


ing furnaces designed and engi- Ye-in. Hi-Thoria © WELDING 


neered by the Carl-Mayer Corp. Tungsten Electrode © FLAME-CUTTING Also 
This particular car bottom fur- ——- © TEMPERING available 
nace was designed for the heat “Header © FORGING in pellet 
treatment of chain up to 2000°F. 0125In y Sheet © CASTING and 
at Cleveland Chain & Mfg. Co. Typ © MOLDING liquid 
We also build furnaces for other ube @ DRAWING form 











| 
: : : GHTENING 
uses, including aluminum and 0. 101n--teo| © NEAT-TREATING 
magnesium heat treating. 7 IN GENERAL 
Fig. 1 — Alnico Permanent Mag- 
net Nozzle for Cone-Arc Welding 


it's this simple: Select the 
Tempilstik® for the working 
angle. The welding are occurs be- temperature you want. Mark 

: your workpiece with it. When 
tween the tip of the tungsten elec- agar 

: the Tempilstik” mark melts, 

trode and the periphery of the the specified temperature has _sives wp 
header hole. Thus, the are stream been reached. te 2000 


: . P readings 
cuts lines of force in the magnetic 





field, resulting in a force tangential Available in these temperatures ( F) 
to the periphery of the header hole 113 | 263 | 400 950 | 1500 
in the plane of the header sheet. This 125 | 275 | 450 | 1000 | 1550 

‘ , 138 288 500 1050 1600 
force produces very rapid rotation 


— 300 | 550 | 1100 | 1650 
of the are stream around the header 175 — to 2. 
} le li i} . | . ; al 188 325 650 1200 1750 
10le, distributing the energy to make 200 | 338 | 700 1250 | 1800 
Thie battery of three aging evens lecer a peripheral weld of tube to header. 213 | 350 = a — 
“ % , , : 363 00 1 
porates direct gas-fired recirculating Initial experiments have indicated aa 375 | 850 | 1400 | 1950 
air heating systems and other features that argon produces much better arc 250 | 388 | 900 1450 | 2000 
which contribute to uniformity and 


: : ilitw < Se arti ms .) 
faster, more economical production in stability and ease of starting the arc 


—Tempil® “Basic Guide 
a large aluminum company. than does helium. A rate of argon FREE to Ferrous Metallurgy" 


é a, = Sa — 164%,” by 21” plastic-laminated wall 
e e e flow of 30 cu. ft. per hr. was estab- a po aod des anthie Gian: 
lished as desirable to insure a clean, stating temperature of interest to you. 

Investigate the advantages and pat- bright weld. 
ented features offered in the heat treat- 


‘GORDON: 

Thue affes a : N: 

ing furnaces and ovens designed and The effect of arc Cursemn —— * SERVICE ’*: 

built by the Carl-Mayer Corp.—write tude was determined with an are ten os 

ad 7, 33 illustrated folder today. time of 1.5 sec. and an are length of CLAUD s. GORDON ¢o. 
ul. “ade 


0.05 in. by varying the are current Manufacturers & Distributors 


THE CARL-MAYER CORP. | from 40 to 85 amp. ‘The effect of | Rremmcsry Sarees jlntuttel fermen Oxon 


Pyrometers & Controls « Metallurgical Testing Machines 


pane otis _ 15 + 3000 South Wallace $t., Chicago 16, til. 
3030 Euclid Ave., Cleveland, Ohio are-current duration (are time) was Debs. 1” . 2035 Hamilton Ave., Cievelond 14, Ohio 


eT a IF. HOSS didallnat ei. 
(OF OS LL RIE GE 
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Correct Heat Treat Procedure 
Is Essential to Successful Forgings 


Battery of vertical heat treat furnaces 
at National Forge 


National Forge metallurgical department specifies heat 
treat cycles for your torging based on its analysis, size 
and shape. The maximum physical characteristics are 
brought out during this process. That's why it’s essen- 
tial to select just the right cycle and to maintain a con- 
tinuous check on your forging’s progress National 
Forge are expert in these procedures. 

National Forge heat treating facilities are complete 
and of large capacity: horizontal annealing furnaces, 
vertical furnaces (shown in illustration) with capaci- 


STEEL MAKERS FORGESMITHS 





HEAT TREATERS & MACHINISTS 





ties for forgings up to 55 feet in length, flame harden- 
ing with work capacity of 24 inch diameter x 21 feet 
long and nitriding furnaces that can accommodate 14 
foot long forgings. 

When your forgings are National - Forged, you can 
be sure they're produced with the best equipment 
handled by experts skilled in each operation from 
producing the electric steel, forging, heat treating to 
finish machining ...all under one control. For the next 
forging you need Try National Forge. Write: 


AND ORDNANCE COMPANY 


Ireime, Warren County, Pennsyltania 
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EEINGS 
BELIEVING 


Let us prove to you that LOKCO 
Barrel Finishing Comp ds will in- 
crease metal finish, color, and luster, 
and reduce your operational time 
cycles and costs. 





Send us some samples of one of your 
hard-to-tumble parts . . we will 
tumble them in the LORCO Com- 
pound designed specifically for the 
metal or alloy the part is made of .. . 
and the cleaning and finishing job 
required. 


When you see the uniform, low 
micro-inch finish, and feel the ultra- 
smooth surface achieved by using 
LORCO Compounds employed in 
modern media, you'll see why so 
many barrel finishing operations to- 
day are using the new, highly ef- 
ficient LORCO Barrel Finishing 
Compounds. You'll realize it’s time 
you switched to LORCO Com- 
pounds. If you 
prefer, we will 
gladly send you 
samples of most 
LORCO Com- 
pounds, so that 
you can conduct 
the test yourself 


for LORCO’S fact-filled 
Catalog. In it you'll find 
our Rapid Application 
Index, characteristics, 
descriptions, and field 
data on all LORCO 
Compounds. 


LORD 


lait Side] ite) 7 Bale). | 


= 


COMPLETE LINE OF 
BARREL FINISHING COMPOUNDS 
ALL TYPES OF TUMBLING BARRELS 
“INCLUDING BENCH MODELS 
MEDIA AND AUXILIARY 
EQUIPMENT 


2068 S$. QUEEN ST., YORK 5, PA. 


ra a aS 
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Cone-Arc Welding . . . 


(Continued from p. 196) 
determined with an arc current of 
59 amp. and an are length of 0.05 
in. by varying the arc time from 1 
to 5 sec. The results are shown by 
Fig. 2 and 3, respectively. 

The parameters used in these illus- 
trations are as follows: 

D, average minimum diameter 
of the tube hole after welding. 


tig 9 
Fig. 2 


D,, = average maximum diameter 
of the weld pool. 

P minimum perpendicular dis 
tance from the unwelded root of the 
weld to the surface of the weld. 

Reference to Fig. 2 shows that a 
minimum of 53.5 amp. is necessary 
to achieve a complete peripheral 
weld. Because of distortion and a 
tendency toward closing the tube 
hole with increasing current, it was 

(Continued on p. 200) 


Effect of Arc Current on Weld Parameters 
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Here's the performance curve for the Kinney 311 cubic foot vacuum pump 


Model DVD 14.9.18. Where high, fast vacuum is needed 


. in lamp works, 


power plants, cable impregnating operations, altitude chambers, coaters, and 


hundreds of other applications . 


. this is the pump to pick. Model DVD 14.9.18 


maintains high pumping speed in the low absolute pressure ranges . . . the 
reason why leading process companies depend on this vacuum pump for reli- 


able, efficient operation. 


Kinney district offices are staffed with competent vacuum engineers, ready 
to help you get the right vacuum pump for your needs. Send for Bulletin V-51B. 


KINNEY MFG. DIVISION — 


The New York Air Brake Co.—- 3584 Washington St., Boston 30, Mass. 





Rolock makes 
this Dump Bottom Basket... 
Built to live 


in a heat treating casket. 


Though its days are white hot 


And more corrosive than not, 


It always gives 
more than they ask it! 


\ 
..it’s wrought Inconel 


How much can you ask of wrought Inconel® in high — the cycle is repeated, yet the basket must retain its 


temperature applications? rapid dumping action. 


; ' oon Wrought Inconel has the strength, and the heat 
You get a hint of the design possibilities of Inconel . 


‘ and corrosion resistance, to take all this easily. In 
from this dump bottom furnace basket made by 


2“ ' addition, Inconel is easily fabricated and welded 
Rolock, Inc., Fairfield, Conn. wee ; 
by familiar processes. 
It’s designed to quench large loads of small parts To help you take full advantage of the possibili- 


quickly and uniformly. Weighing only 157 pounds, — ties of Inconel in high temperature service, Inco has 


it must handle 1200 pounds of work. prepared a helpful high temperature work sheet. 
Write for a copy, today. 

When used, the basket is dropped, fully loaded, 

THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street New York 5, N.Y 


into a pit-type furnace. There it remains in 1725°F. 
carburizing or 1000°F. nitriding atmospheres. Then 


it’s quickly removed and dumped. Time after time, Inconel .. . for long life at high temperatures 


a, Inco Nickel Alloys 
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Cone-Arc Welding . . . 


(Continued from p. 198) 
found that a maximum current of 
about 60 amp. is desirable. 

The data of Fig. 3 suggest a prac 
ticable minimum arc time of about 


1.5 sec. Since increase of arc time 


produces results similar to an in- 


Both the higher current levels and 
the longer arc times show an objec 
tionable decrease of tube hole diam- 
eter (D,), and increase of the weld 
pool diameter (D,) sufficient to 
overlap the adjacent weld. These 
are indicated in Fig. 2 and 3. A 
hole-to-hole distance (on their cen 
ters) of approximately twice the 
outside diameter of the tube was 


Yield Phenomena 
of Aluminum Alloys” 


*TRESS-STRAIN Curves for aluminum 


magnesium alloys tested on a 


“soft” machine have shown two kinds 
sudden 


of vielding: (a) a. single, 


crease of arc current, a practicable 
maximum of 2 to 3 sec. is indicated 


Fig. 3 


y Effect of Arc Time on Weld Parameters 


found to be desirable. 


vielding at the beginning of plastic 
(called “type A” 


series of 


flow vield), and 


W. L. WaRNeER b) a 
amounts — of 


“type B” 


steps at greater 


plastic deformation 


yield). 





Minimum Arc Time For 
Complete Periphera/ 
Ty" Weld ! 


-—< + 
+ 
+ 


oe 


— | 


Permissible Working Range 








+; 2, Overlap Range 
= -+ -———+ 


: t 
_. Header Hole Closed ar 


The type A yield encountered in 
fine-grained recrystallized material 
$5° F., 


is a true yield and in many respects 


at room temperature and at 


resembles the yield point of annealed 
mild steel. The type B yield is not 


_—— + 


oo, 
dependent on fine-grained structure 


ind is the result of strain aging and 
disappe ars at the low temperatures 
D, Sensitive 


which suppress Strain aging 
Range -3 


his paper is a report of studies 
Continued on p. 202 


* Digest of “Effect of Composition 
and Heat Treatment on Yield Point 
Phenomena in Aluminum Alloys”, 
by V. A. Phillips, Journal of the 


Institute of Metals, Vol. 81, 1952-53, 
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NO TROUBLESOME WORKING PARTS 


to be affected by interior heat 
IN OPERATION— 


The full muffle swings from the super-struc- 
ture and an automatic mechanical movement 
at the end of each stroke, advances the work. 


CLEAN HARDENING— 


7 Tools, springs, chain parts, pins, 

yf ri screws, balls, nuts, stampings, 

*® ball-races, penpoints and in- 

strument parts are some of the 

items economically, efficiently and dependably 
hardened in these furnaces. 


~ 


“3, 


o/American Gas Furnace Co 











The AGF RECIPROCATING FURNACE Model No. 191, Full 
Muffie, Continuous. 


This controlled Atmosphere Furnace is widely popular. It comes in five 
sizes ranging in capacity from 10 to 1200 Ibs. per hour. 


Write for full information and price, 
indicating the products you wish to 
heat treat and production required. 


“Our 76th Anniversary” 
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Close Tolerance 


YOU CAN HAVE ALL SIX 


..pius Unifour Muckinabiity 


Maybe you want some of these properties in your steel parts. Or a 
combination of them. Or only one. 


+] . ‘ . 
Fine Surface No matter which ones you need, you get them—plus wniform machin- 
ability—in Republic Cold Drawn Steels. 





That's why so many manufacturers have come to Republic with their 
machining problems. Manufacturers whose costs and production records 
show their automatics aren't turning out what they could. 


Republic's 3-D Metallurgical Service focuses the combined experience 
of the Field, Mill and Laboratory on your particular problem. And 
the recommendation you get is based on your plant, your product, 


and four ec ul yment. 
Toughness eggs. 


There's no reason to deny yourself this service. It costs only the price 
of a phone call to your nearest Republic office. And it can save you 
a lot. Do it today. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Hardenability 


Accuracy of Section 





Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Stee! and Plastic Pipe, Bolts and Nuts, Tubing 
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Yield Point 


(Continued from p 
of the 
for commercial aluminum, aluminum 
with 1.25% manganese, an aluminum- 
magnesium silicide alloy, and a du- 
ralumin-type alloy, all of which had 
a fine-grained recrystallized struc- 
ture. The former two materials were 
tested in the 
The latter (which are age 
hardening alloys) were tested after 
solution after 


as in the 


200) 
yield characteristics obtained 


annealed condition 


two 
treatment and also 
subsequent aging, as well 
annealed condition. 
tested in an 


Specimens were 


Avery beam-type dead-weight ma 
chine with the beam kept floating 
Load 


creased in small increments. On those 


throughout the test. was in 


specimens where creep occurred, a 
10 Ib. 


used and the strain was read immedi 


loading rate of per min. was 

ately before each load increment. 
The type A yield was not encoun 

tered in any of the 


tested, with the possible exception 


four materials 


of a slight indication in the duralu- 


min-type alloy that had been aged 
for 3 hr. at room temperature and 
then solution treated. However, this 
behavior was lacking immediately 
after afte: 
artificial 


solution treatment and 
aging. 

The type B yielding occurred in 
all of the materials, although to a 
limited extent in the commercial 
aluminum and barely perceptibly in 
the 1.25% alloy. The 
stepped stress-strain curve was ob- 
tained for the 


manganese 
commercial alumi- 
num only when it was annealed by 
quenching in water from 1020° F. 

This kind of yielding was found 
in the alloy in 


magnesium silicide 


the annealed and in the solution 


treated condition upon testing at 


room temperature. There was evi 
dence of it for specimens aged 3 hi 
at room temperature, although the 
steps in the stress-strain curve were 


After aging for 6 hr. 


however, the 


less definite. 
at 340° F., 


gave 


material 
a smooth stress-strain diagram. 
Type B yielding became less pro 
nounced in the annealed material as 
the temperature of testing was de 
creased 


and disappeared at a tem 


40° F 
Stepped stress-strain curves, in 
B yielding, 


obtained from the room-temperature 


perature of approximately 


dicative of type were 
tests of the duralumin-type alloy in 
and in the 
Although the 


steps were less pronounced for aged 


the annealed solution 


treated conditions. 
material (even after aging for 7 hi 
at 355° F.), there 
ency for this kind of yielding as was 
indicated by irregularity of the points 
on the stress-strain curve and by the 
appearance of ripple markings on the 
surface of specimens pulled to fail- 
ure. Testing the 


was some tend 


annealed material 
at lower temperatures suppressed but 
did not eliminate type B yielding 
Definite steps were obtained at —76° 
105° F 


points 


F.. and even at 
larity of the 


The irregu 
indicated the 
tendency to discontinuous yielding 
Solution 
definite steps when it was tested at 

105° F., 


at room temperature. 


treated material showed 


but less pronounced than 
Tests were 105° F. in 
which the loading was interrupted 


at about 2% or 


made at 


3% stretch and some 
Continued on p. 204) 








Metal Belts 


for Processing 
and Handling all 
Materials . . . 


engineered for the 
specific end use by 


For applications ranging 
from subzero to 2100°F. 


Our Engineering and 
Testing standards are 
your assurance of “The 
Right Belt”’ for the job. 








WRITE FOR 
ALUSTRATED 
CATALOG 52P 


yor 


ASHWORTH BROS., INC. 


WETAL PRODUCTS DIV. > WORCESTER, MASS, 
Bultale + Chattanooga + Chicago «+ Cleveland + Detroit + Kansas City 








anisms, etc." 





A CUSTOMER SPEAKS: 


“Without our Optical Dividing Head, we would not even 
attempt to make the critical indexing work nowadays 
necessary for things that fly, or mechanism that must 
control angular motions to hit targets at a distance, to 
measure degrees, minutes and seconds, to eliminate 
angular velocity errors and vibrations in quick running mech- 








CAL BALL BEARING, 
DOUBLE READING IN 
THE SAME EYEPIECE | 80 
APART, motor drive at 
techment and other fee 
tures make the LEITZ an 
important aid required in 
any shop where precision 
is demanded. 





The LEITZ Optical Dividing Head is the last 
word in indexing precision. Its construction 
is different from other optical and mechani- 
cal dividing heads on the mar- 
ket. A NEW DOUBLE SPHERI- 


Write for Descriptive Bulletin 


Geo. SCHERR OPTICAL TOOLS, Inc. 


The 2 spherical ends of the spindle are carried 
in hardened steel cups with several hundred small 
precisicn balls held in place by ball cages in such 
@ way that each bell creates its own path. There 
is no play, either radially or axially, no oil film, 
no weer and a very large load capacity. 





Sales Engineers 


Seattle « S& Pevl 


Leos Angeles + New York + Philadelphia + Pitmburgh + Rochester 
— Canadien Rep, PECKOVER’S LTD. - Toronto - Monreal 





200 PG LAFAYETTE STREET « NEW YORK 12, N.Y. 
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New Jobs for One of the World’s 
Most Useful Metals: 


STRAITS TIN from MALAYA 





Concentrating 





tin ore in Selangor, Malaya. 


Malayan economy depends heavily on tin ex- 
ports. Thus a continuing and stable market for 
tin is as vital to Malaya as a continuing and 
stable supply is to the United States. 


New Tin Alloys---New Techniques 


Make Soldering Faster, More Efficient 


Ihey’ve been using tin-rich solders 
for almost 2000 years — and haven't 
found a real substitute yet! Nothing 
else is as cheap or easy to use in 
making corrosion-resistant, imperme- 
able, electrically conductive joints at 
relatively low temperatures 


Making Solder 
Still More Efficient 

Now, new alloys and new soldering 
techniques are making tin solders 
still more useful on production lines 

A solder of tin-indium, for exam- 
ple, is now used for sealing glass to 
metal or glass to glass—will adhere to 
mica, quartz, thermosetting plastics, 
and some glazed ceramics, as well 


MALAYAN 





For joining aluminum, cerium 
added to a tin-rich, tin-zinc solder 
gives both improved salt spray re- 
sistance and better wettability 

New techniques for applying sol- 
der include ultrasonic methods of 
soldering and tinning aluminum, and 
the new mechanized dip soldering 
process that is saving industry thou- 
sands of man-hours 


Tin is, of course, the key ingredi- 
ent in solder. Over one-third of the 
world’s tin is mined and smelted in 
Malaya. Known as Straits Tin, this 
metal is more than 99.87% pure and 
is world-famous for its absolute re- 
liability of grade. 


Making Solder 

Still More Efficient 
Today, not only new solders but new 
tin alloys, new tin-alloy coatings and 
platings, and new uses for tin chemi 
cals have been discovered that make 
Straits Tin more valuable than ever 
to American industry. And continu 
ing research will find still more ways 
in which tin can serve you in the 
near future. 

Whatever your product or process 
may be, now is the time to reappraise 
carefully the unique combination of 
properties of Straits Tin. For no 
other metal we know today can 
so many different kinds of jobs 
economically and so well. 


A new booklet, “Straits Tin: A Most Useful Metal for Ameri- 


can Industry,” tells a factual and intriguing story of the many 
new ways tin can be used today. A copy is yours for the asking. 


THE MALAYAN TIN BUREAU 


Dept. 352, 1028 Connecticut Ave., Washington 6, D.C. 
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for an 
engineered 


conveying system 


or an 
engineered 


washing machine 


or a completely coordinated 


engineered 
conveying and cleaning system 
write 


ALVEY-FERGUSON 


165 DISNEY STREET CINCINNATI 9, OHIO 
Established 190! 





* 

When You Think of 
puminum Iugot 

The sign, S-C, on alum THINK re) | 

inum ingot means alum 

inum of uniform quality 

made to meet the most 

rigid chemical and physical 

specifications. Whether it’s 

for permanent mold, sand 


or die cast you can be sure 


with S-G ingot 


Our complete modern re 
search and testing labor 
atories are available to 
help you secure just the 
right ingot to meet your 


needs 


BRAS? AND BRONZ D TO' Your 


E INGOT ALSO proouct SPECIFICATION? 


SONKEN-GALAMBA 


MEMBER ALUMINUM RESEARCH INSTITUTE 


Riverview at 2nd Street . Kansas City 18, Kansas 
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Yield Point. . . 


Continued from p. 202 
aging Was allowed to occur, and the 
specimen was then reloaded. Such 
tests on annealed specimens of the 
magnesium silicide and the duralu 
min-type alloys in which the speci 
mens were aged for 3 hr. at 70° F 
after about 3% stretch, indicated an 
increase in flow stress on reloading 
This increase, however, was tran 
sient, inasmuch as the strain which 
occurred with no further increase 
in stress did so until a point was 
reached which would fall on 
natural extension of the original 
curve. From this point the curve was 
smooth, forming a prolongation ot 
the original stress-strain curve 

\ similar test on the magnesium 
silicide alloy, after solution treatment 
and artificial aging, showed no in 
crease in flow stress on reloading 
Attempts to perform the same test 
on the duralumin-type alloy in the 
solution treated and aged condition 
resulted in breaking of the specimens 
on reloading before the original 
stress was reached 

Fests of this kind at —105° F. on 
both of the age hardening alloys 
in the solution treated (but not aged 
condition resulted in a considerable 
increase in flow stress on reloading 
his increase is composed of: (a) the 
transient increase which manifests 
itself as a step in the stress-strain 
diagram and is said to be the result 
of strain aging, and (b) permanent 
strengthening resulting from age 
hardening and causing a general in- 
crease in level of the stress-strain 
curve on reloading and continuing 
to greater strains. It was found that 
previous tensile straining of the du 
ralumin-type alloy to about 2%% re- 
sulted in accelerated age hardening 
at room temperature. Specimens thus 
strained and then aged in an un 
loaded condition for 3 hr. at 70° F. 
showed an increase in general stress 
level when retested at —105° F. that 
was about double that for specimens 
given the same aging treatment but 
without the previous straining 

rhe transient hardening is attrib 
uted to strain aging, and it is this 
feature that is associated with dis 
continuous or type B yielding. The 
steps in the resulting stress-strain 
curve are considered as upward de 
partures from the basic curve 


H. N. Hm 








veo et 
SuB-ZERO 


CHESTS 


Temperatures 
as low as 
° 
-95: 
BELOW ZERO 
oa 


For Shrink Fits 
Seasoning Gauges 
and Precision Tools 
For Laboratory Tests 





REVCO RIVET COOLER Shown with 90 Rivet canisters... Model RSZ-503 
Special Equipment Added To Meet Customer Requirements, if desired 


TEMP. 
MODEL Cv. | PULL DOWN 
FT. | 





CAPACITY OUTSIDE if i 
Inside ("’) Semen, f Hermetic 
lw ifHit |W] #1) UNITS* 


ey 


7o rm | L 


; ete 


5.0 | —30; |30 16 18/42 28 41 | “% HP 














RIVET COOLER 


RSZ-503 


+ 
emu.isa | *5 | -95¢ |23 12% 9 |42 28 43) Ha % 


SUB ZERO | 


$ZH-653 endl —85, tad 16 15/60 28 43) %& % 


*Fan Cooled; Refrigerant F22 and F12; Current 110/60 » WRITE TO: 





He ————e — 
































WHAT'S NEW AT BRISTOL .e- 











REVCO INC....DEERFIELD, MICH, 














Just Out..... 


“Titanium and 


Its Compounds” 


By Gordon Skinner, Herrick L. Johnston 
and Charles Beckett 


A critical compilation of information in 
the literature on the physical and thermo 
dynamic properties of titanium and its com 

unds. Included are a number of appendices 
isting thermal functions compiled by the 
authors on the basis of data taken from the 
literature. “Titanium and Its Compounds” 
also includes a complete bibliography of 553 
entries. 


174 Pages 
Soft cover binding $3.50 
Hard cover binding $5.00 


Postage prepaid when check or moncy order 
accompanies the order 


JOHNSTON EQUIPMENT & SUPPLY CORP. 
DEPT. Q 


540 West Poplar Avenue Columbus 8, Ohio 














Don't be without this 
free pyrometer 
reference book! 


If you use pyrometers, this fact-filled 56-page book- 
let is a “must”, Its three sections tell you quickly 
everything you want to know about thermocouples 
and all other pyrometer accessories. 

Chock-full of money-saving ideas, informative illus- 
trations, charts, and detail drawings, this well-indexed 
book does these three jobs: 


HELPS YOU SELECT THE RIGHT THERMOCOUPLE, wire, and pro- 
tecting tube for every installation. Complete information 
on all thermocouples and radiation pyrometers, with 
installation suggestions. 


HELPS YOU KEEP THERMOCOUPLES ON THE JOB. Complete, 
well-tabulated descriptions of replacement parts and 
accessories, with simple ordering instructions, 


HELPS YOU GET QUICK, ACCURATE CALIBRATION DATA. Cali- 
bration tables for all commonly used thermocouples, in 
Centigrade and Fahrenheit scales. 418 


Mail the coupon today for your free copy! 


SS SSSSSSSSSSSSSSSSSSSSSSSSSSSES8288868885 


The Bristol Company 
106 Bristol Road 
Waterbury 20, Conn. 


Gentlemen: 


Send me a free copy of your pyrometer 
fact book. 


Name. 
Firm__ 
Address 
City cE Zone cee 
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POWER TILT 


2 
_ Bin % 


safety 
economy 
convenience 


Fingertip tilting brings you the advantages 
of faster tumbling cycles, reduced operator 
fatigue and savings of floor space in your 
finishing department. Globe’s new _ tiiting 
mechanism enables your operator to quickly 
move the barrel to pre-selected or manually 
selected operating position by means of a sim- 
ple, 3-position reversing control. 


WHAT'S YOUR FINISHING PROBLEM? ie: Hupr’s 


experimental engineering service analyze your parts finish 
needs. Send samples of parts and completed piece to show 
desired finish. HUPP will provide detailed cost-saving finish- 
ing recommendations. Write today! No obligation, of course 


CORE, ysayTs os 
GLOBE SV AMPING DIVISION 
1250 WEST Toth STREET 
HIO 
CLEVELAND 2, 0 | 
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|| The Principles of Technical Centrol in Metallurgical Manufacture. 





THE CONTROL OF QUALITY 
IN MELTING AND CASTING 


| THE CONTROL OF QUALITY IN THE PRODUCTION 


OF WROUGHT NON-FERROUS METALS AND 
ALLOYS—I. i} 


Cloth. 4to. 88 pages, with 14 plates and numerous illustrations 


in the text. Price $2.50, post free. i 


CONTENTS i} 


By A. R. E. Singer, B.Se., Ph.D. (University of Birmingham) 


The Centrel of Quality in the Production of Brass Ingots and | 
Billets. 


By Maurice Cook, D.Sc., Pbh.D., F.1.M. and C. L. M. Cowley, B.Se., | 
A.M. (Imperial Chemical Industries, Lid., Metals Division) | 


The Control of Quality in Melting and Casting Copper and High- i 
Cenductivity Copper-Base Alleys. | 


By J. Sykes, F.1.M. (Enfield Copper Refining Co., Lid.) | 


The Control of Quality in the Casting of Zine and Zine Alley 
Rolling Slabs and Extrusion Billets. 


By C. W. Roberts, B.Sc., A.1.M. and B. Walters, M.A. (Imperial Smelting | 
Corporation, Ltd.) | 


The Control of Quality in the Melting and Casting of Aluminum | 


|| Alleys for Working. 


By R. T. Staples and H. J. Hurst (7. 1. Aluminum, Ltd.) 


| The Centrol of Quality in Melting and Casting Magnesium Alloys 
|| fer Het Working. 


By R. G. Wilkinson, B.Se. and S. B. Hirst, B.Se.Tech. (Magnesium 
Elektron, Lid.) | 


| 
|| General Discussion and Indexes. 


INSTITUTE OF METALS 
London, 8S.W.1 











INCREASED 
TOOL LIFE... < 
FINER FINISH... HIGHER 
CUTTING SPEEDS 

. LESS 

REJECTS 


— 


METAL WORKING PLANTS GET GREATER 
PRODUCTION AT LOWER COSTS with... 


SAFCO Cutting Fluids 


TAILOR-MADE CUTTING FLUIDS TO FIT YOUR NEEDS. 
In the comprehensive SAFCO line, there is a 
correct cutting oil or coolant especially designed 
for each type of metal and machining operation. 
This specialized selection makes it possible for our 
experienced sales engineers to he!p you choose 
D>, the right cutting fivid for your particular 
; job. WRITE FOR FREE LITERATURE — TODAY! 
Oil PIONEERS FOR OVER 100 YEARS 


SWAN-FINCH OIL CORPORATION 


5 FAST 42nd STREET - NEW YORK 17 =WN 


CA ) ° ortreoir MEM PD 








BARBER 


aig) Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operate . . . gives an instant, dependable meas- 
ure of hardness. Operates on principle of forcing a 
spring-loaded indenter into the surface with the amount 
of penetration registering on a dial indicator. Can be 
used in any position. ..tamperproof...compact... rugged, 
yet weighs only 12 oz. Thousands used by industry. 


Write today for complete details. 


BARBER-COLMAN COMPANY, Dept. E, 1218 Rock St., ROCKFORD, Illinois 











BUZZER HIGH SPEED Gos FURNACES 


2400° F. 
attained quickly with 
“BUZZER" High Speed 

Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels. 


NO BLOWER or POWER NECESSARY 
... just connect to gas supply 


“BUZZER” Atmospheric 

Pot Hardening Furnaces 

assure even heat up to 
1650° F. 


Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluminum. 


Send for the complete 
“BUZZER" catalog today. 


CHARLES A. HONES, iwc. 


123 South Grand Avenue, Baldwin. L. L, N.Y. 





MERRILL 


MATERIALS HANDLING 


DEVICES 


A, 


a 


LIFTING CLAMP 


TWIN LIFTER 
eeeeeeee 


i 


LAI 
est 4 


4 SIZES 





MERRILL BROTHERS 
56-31 ARNOLD AVENUE 
MASPETH, N. Y. 
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Lt 


M 


Microscope, camera and light source 
in one convenient unit! 


fits Panphot 


Universal Metallograph 


In the Panphot, Leitz offers the perfect combination 
of research microscope and reflex camera for the 
metallurgical research laboratory. Operating parts 
for observation and photomicrography are right at 
hand, and you can change from one to the other 
quickly and dependably... without moving from 
your chair. Light source, microscope and camera are 


permanently aligned inasingle, easy-to-use instrument. 


Designed to meet a wide range of needs, the Panphot 
permits the use of reflected light, darkfield illumina- 
tion and polarized light. A full line of accessories is 
available to equip the instrument for all types of 
photomicrography, photomacrography and for draw- 
ing and projecting micro images. The Panphot takes 
3%" x 4%" or 4” x 5” plates or cut film for both 
black and white and color work 


Another of the famous Leitz microscopes, recognized 


everywhere as the finest microscopes made anywhere. 


For Details, write Dept. MP 


E. LEITZ, Imc., 468 Fourth Ave., New York 16, N.Y 


MICROS( PES 


BINOCULARS Se i AMERA Nf Ss‘ Rif 
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ADVANCE IN HARDNESS 
TESTING with the NEW 
DURIMET HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH 

The diamond impressions (invisible to the naked eye) are produced with 
loads of only 15 to 300 grams 


The pyramid (or optionally rhombic} 
shaped impressions are measured by 
means of a 400-power microscope 
with reticule graduated to 0005 mm 


Microscope objective 400x, indente- 
tor as well as an 

extra 100x locat 

ing objective are 

mounted on a com- 

mon revolving tur 

ret for quick in 

dexing on the im 

pression 


The DURIMET 

opens up a NEW 

FIELD of Hardness Testing 
for every shop where other 
methods prove too costly or 
unsuitable 


A reasonable price - simple 
operation, make the DURI 
MET essential equipment for 
any shop 


Write for our explicit 13-page Booklet 


Geo. SCHERR OPTICAL TOOLS, Inc. 


200 pG LAFAYETTE STREET * NEW YORK 12, N.Y. 





ENTIF NSTRUMENTS 





Laboratory 
and Industrial 


PERECO 
Electric 
g Furnaces 


© This Model MO-224 
used by Armour 
Research Founda- 
tion. 


Standard and Special Units 450° to 5000° F. 


Metals are heat treated up to 3300° F. in this molyb- 
denum-vacuum, tube-type Pereco Electric Furnace. 
shown in the metallurgical laboratories at Armour Re- 
search Foundation of Illinois Institute of Technology, 
Chicago. The MO-224 operates under high-purity at- 
mospheres and with extremely accurate, flexible control. 
It is one example of the equipment that Pereco develops 
for many different uses in research, pilot plants, and 
production. Your specific furnace requirement may be 
matched by a Pereco stock model. If not, our facilities 
for designing and building special equipment are also 
ready to serve you. Write us about your needs today. 


PERENY EQUIPMENT Co. \ 


Dept. 9, 893 Chambers Rd., Columbus 12, Ohio 








NATIONAL ENGINEERING SERVICE 


on 


Heat and Corrosion Resistant Castings 


General Alloys Company products are backed 
by a national engineering service offering un- 
excelled mechanical and metallurgical Heat and 
Corrosion Resistant Alloys for all Defense and 
Industrial applications. 


‘‘There is no substitute for Experience”’ 





GENERAL ALLOYS BRANCH OFFICES AND REPRESENTATIVES 


BUFFALO DENVE HOUSTON 
R Lynd Wittlam € 


GENERAL ALLOYS COMPANY 


405 WEST FIRST STREET BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 


LO THE QUALITY NAMES IN ALLOY 
FOR HEAT CORROSION ABRASION 





UP-TO-THE-MINUTE 


For over a century, Wheelock, Lovejoy & Company, 
Inc. has concentrated on the development of alloy 
and special steels with properties to meet individual 
needs. Today, WL has seven strategically located 
warehouses where you can get immediate delivery 
on any of the HY-TEN steels which have been devel- 
oped by WL for unusual applications, plus many 
standard SAE and AISI grades. Every WL warehouse 
can supply these steels in rounds, squares, flats, 
hexagons, octagons, billets and forgings — every 
warehouse is staffed with expert metallurgists who 
are ready to assist you. Call on them. 

Write today for your FREE COPIES of Wheelock. Lovejoy 
Data Sheets. indicating your title and company identification. It 


contains complete technical information on grades, applications, 
physical properties, tests, heat treating, etc. 


LOVEIO) 


& COMPANY. IVE 











KING PORTABLE 
BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable Brinell 
ean be carried to the work, 
used in any position, and al- 
ways puts an actual load of 
3000 kg. on the 10mm. ball 
indenter. 


This 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily ba , 
removable for testing sections») ow deep. Gap—I0" hieh 
beyond the capacity of the - Weight 27 Ibs. . 
standard base. 


Simple to operate, the tester is impossible to over- 
load, and even with inexperienced operators will pro- 
vide consistent accurate results well within the require- 
ments of the Bureau of Standards. 


“aed ANDREW 
KING 


BOX 606A 
ARDMORE, PENNA. 








PYRASTERL Operating Handle axed on a food sending 
machine 

The manufacturer tried a umber of materials, but the 
handle would seon become discolored from use 

Then PYRASTEEL was employed for casting these unite— 
result the highly polished surface remains impervious to 
stain or wear under all conditions of service 


Write for PYRASTEEL Bulletin 


Steel PARTS 


for producing a 
lasting finish 


Permanently SANITARY 


™ 


PYRASTEEL Stainless Part. are essential in many applica 


tiens for modern feed processing equipment 


CHICAGO STEEL FOUNDRY COMPANY 


Kedzie Avenue and 37th Street, Chicago 32, Ill. 
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® Makers of Alloy Steel for Over 45 Years 











Invitation to Entrants 


9th Metallographic Exhibit 


Entries are invited in the 9th @ Metallographic Exhibit, to be held at 
the National Metal Exposition in Chicago the week of Nov. 1 through 
5, 1954. Entries will be displayed to good advantage and awards will 
be given for the best micrographs as decided by a committee of judges. 


Classifications of Micros 


Toolsteels and tool materials 
Stainless steels and heat resisting alloys 


Aluminum, magnesium, beryllium, titanium and their alloys 


l. 
2 
3. Other steels and irons, cast or wrought 
4 
5 


Copper, nickel, zinc, lead and their alloys 
6. Metals and alloys not otherwise classified 


Series showing transitions or changes during processing 


8. Welds and other joining methods 


9. Surface phenomena 


10. Results by unconventional techniques (other than electron micrographs ) 


11. Slags, inclusions, refractories, cermets 


Awards and 
Other Information 


A committee of judges will be appointed by 
the Metal Congress management which will 
award a First Prize (a medal and blue 
ribbon) to the best in each classification. 
Honorable Mentions will also be awarded 
(with appropriate medals) to other photo- 
graphs which, in the opinion of the judges. 
closely approach the winner in excellence. 
A Grand Prize, in the form of an engrossed 
certificate and a money award of $100, will 
also be awarded the exhibitor whose work 
is adjudged best in the show, and his 
exhibit shall become the property of the 
American Society for Metals for preser- 
vation and display in the Society's National 
headquarters in Cleveland. 


All photographs may be retained by the 
Society for one year and placed in a travel- 
ing exhibit to the various Chapters. They 
will be returned to the owners in May 1955 
if sO desired. 


Rules for Entrants 


Work which has appeared in previous metallographic exhibits held by 
the American Society for Metals is unacceptable. Photographic prints 
shall be mounted on stiff cardboard; maximum dimensions should be 
limited to 15 by 22 in. Heavy, solid frames are not permissible because 
of difficulties in mounting the exhibit. Entries should carry a label on 
the face of the mount giving: 

Classification of entry 

Material, etchant, magnification 

Any special information as desired 


The name, company affiliation and postal address of the exhibitor should 
be placed on the BACK of the mount. 
Transparencies or other items to be viewed by transmitted light must be 
mounted on light-tight boxes wired for plugging into lighting circuit, 
and built so they can be fixed to the wall. 
Entrants living outside the U.S.A. should send their micrographs by 
first-class letter mail endorsed “Photo for Exhibition—-May be opened 
for customs inspection.” To be acceptable as first-class mail the package 
should measure no more than 35 x 45 em. (14 x 18 in.) 
Exhibits must be delivered before Oct. 15, 1954, either by prepaid 
express, registered parcel post or first-class letter mail, addressed to: 

National Metal Exposition 

International Amphitheater 

13rd and Halsted Sts. 

Chicago 9, Il. 
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An EF installation consisting of a 1500 and a 3000 cfh exothermic An EF kerosene exothermic gas generator. These are also built in 
horizontal water cooled type special atmosphere unit, each with several sizes and types for producing special atmospheres for use 
desulphurizing towers and refrigerators for bright annealing steel in bright annealing copper and steel products in areas where fuel 
ond copper, and clean annealing brass. gases are not available. 


SPECIAL ATMOSPHERE EQUIPMENT 


For any Heat Treating Process ...any Capacity 


Long Experience = High Efficiency + Low Maintenance 


® As pioneers in the develop- 
ment and use of equipment for 
producing low cost special at- 
mospheres, we are in position to 
furnish a wide range of reliable, 
thoroughly tested special atmos- 
phere units, including endo- 
thermic and exothermic gas 
generators, ammonia dissocia- 
tors, refrigerators, dryers, de- 
sulphurizers, gas scrubbing units 
and other special atmosphere 
equipment — equipment with a 
reputation for high efficiency,— 
and low maintenance and 

operating costs. 
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THE ELECTRIC FURNACE CO.” 
WILSON ST. ot PENNA RR Chote, = Chico 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES FOR ANY PROCESS, PRODUCT OR PRODUCTION 


d normalizing 


EF special atmosphere installation consisting of an exothermic An installation consisting of two small EF oll fired endothermic 
generator, refrigerator and dryer as used with EF furnaces for 


generators producing special atmospheres from propane for 
bright and clean annealing ferrous anJj non-ferrous products. 


carburizing and other processes. 





LEDLOY ‘acu: 35x 





More Screw Machine Capacity! 


) 





@ “We increased screw machine capacity over 43 (35% to be exact)”, 
says one enthusiastic user of Ledloy. Other users report increases of 30% 
to as high as 75%. In every case, Ledloy produced better finish. With 
identical heat treatment mechanical properties, such as, yield strength, 


tensile strength, and ductility were unaffected. 


This faster feeding, faster machining steel can do the same for you. Call 
your local representative or write today regarding application of Ledloy 


to your products. 


Similar advantages are also obtainable through use of leaded alloy steels 


which are available in full range of A.I.S.E. or S.A.E. standard analyses. *inland Ledioy License 


COPPERWELD STEEL COMPANY « STEEL DIVISION * WARREN, OHIO 


For Export — Copperweld Steel International Company, 117 Liberty Street, New York, N. Y. 





